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R 1 lsHorCrC 4 aIkyl; 

X is -S-R 2 -CtOJR 3 , -CfOJNR^ 15 , -NRW, -NR^R 8 , -NHC(Q)NR 10 R 1l f -NHC(0)OR 12 or -NR 13 C(0)R 14 ; 
where 

QbO,orS; 

R 2 te.phenyl, substituted phenyl, pheny!(C 1 -C 4 alkyiene), phenyl^^ alkylene) substituted in the phenyl ring, or 
pyridinyl; 

Pr is (^-Ce alkyi, phenylfC^ alkylene), phenylfC^ alkylene) substituted in the phenyl ring, naphthyi, N- 
methyl-N-methaxyamino, heteroaryi, substituted heteroaryi, heteroaryl(C r C 4 aikyl), or substituted heteroaryi(Cr 
CAalkyQ; 

R 4 is heteroaryi, substituted heteroaryl, heteroaryi(Ci -C 4 alkyi), or substituted heteroaryl^ -C 4 alkyi) ; 

R 4 and R 15 taken together with the nitrogen atom form a pyrrolidine, pfperfdine, substituted piperidine, piperazine, 

4-^ubstituted piperazine, morpholine or thiomorphollne ring; 

R 5 andR 8 are both trifluoromethanesulfonyi; 

R 7 isHorC 1 -C 4 alkyl; 

R 8 is Cj -C 4 alkyi, phenyl, substituted phenyl, or di(&( -C 4 alkyi) amino; 

R 10 and R 11 are independently selected from the group consisting of OpCe alkyi, C3-C6 aitenyi, C3-C8 cydoalkyl, 
phenyl, substituted phenyl, phenyl(Ci-C 4 alkylene), phenyl^-C^ alkylene) substituted in the phenyl ring, ((Ci-C 4 
alkyi or C 1 -C 4 alkoxycarbonyi substituted^ -C 4 alkyflphenyl, G,-C 4 alkyi a-substituted with O, -C 4 alkoxycarbonyi; 
or 

R 10 and R 11 taken together with the nitrogen atom form a pyrrolidine, piperidine, piperazine, 4-substituted pipera- 
zine, morpholine or thlomorphoiine ring; 

R 12 is OpCe alkyi, (VCe aikenyl, phenyl, substituted phenyl, C3-C8 cydoalkyl, C r C 4 alkyi substituted with Cr 
C^alkaxy; 

R T3 i8HorCrC 4 alkyl; 

R 14 is C r C 10 alkyi substituted with up to three substituenis selected from the group consisting of hydroxy, Ci-C 4 
ataxy, halo, aryloxy, C^-C A alkoxycarbonyi and heteroaryloxy, C2-C10 aikenyl, C2-C10 alkynyl, C3-C8 cydoalkyl, 
phenyl, substituted phenyl, naphthyi, phenyl^ -C 4 alkylene), phenyl(a,-C 4 alkylene) substituted on the phenyl 
ring, 2-phenylethyien-1-yI, diphenyimethyi, benzofused C 4 -C 8 cydoalkyl, CrC 4 alkylene ©-substituted with C3-C6 
cydoalkyl, or a heterocycle; 
R^lsHord-Cealkyl; 

subject to the proviso that when R 7 is H, R 8 is not C r C 4 alkyi; and pharmaceutical^ acceptable add addi- 
tion raits and solvates thereof. 
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Description 

Theories regarding the pathophysiology of migraine have been dominated since 1 938 by the work of Graham and 
Wolff [Arch. Neurol. Psychiatry, a 737-63 (193©). They proposed that the cause of migraine headache wasvittodn- 
atation of extracr ani al vessels. This view was supported by knowledge that ergot alkaloids and sumatriptan, a 
hydmphfllc 5-HT, agonist which does not cross the Wood-brain barrier, contract cephalic vascular smooth muscle and 
are effective in the treatment of migraine. {Humphrey, ef a/., Ann. NY Acad. Sd., jfflft 587-600 (1990)). Recent work 
by Moskowitz has shown, however, that the occurrence of migraine headaches is independent of changes In vessel 
diameter [Cephalalgia, 12, 5-7, (1992)). 

Mostowttz has proposed that currently unknown triggers for pain stimulate trigeminal ganglia which innervate vas- 
culature within the cephalic tissue, giving rise to release of vasoactive neuropeptides from axons on the vasculature. 
These released neuropeptides then activate a series of events, a consequence of which is pain. This neurogenic inflam- 
mation is blocked by sumatriptan aral ergot alkaloids by mechanisms involving 5-HT receptors, believed to be closeiy 
related to the 5-HT 1D subtype, located on the trigeminovascular fibers {Neurology, 43{6uppL 3), 816-820 (1993)). 

Serotonin (5-HT) exhibits diverse physiological activity mediated by at least seven receptor classes, the most het- 
erogeneous of which appears to be 5-HT 1a A human gene which expresses one of these 5-HTj receptor subtypes, 
named 5-HT 1p was Isolated by Kao and coworkers {Proc. Natl. Acad. Sd. ISA, ffl, 40*412 (1993)). This 5-HT 1F 
receptor exhibits a pharmacological profile distinct from any serotonergic receptor yet described. The high affinity of 
sumatriptan at this subtype, Kp23 nM, suggests a role of the 5-HT 1F receptor in migraine. 

This invention provides novel 5-HT 1F agonists which inhibit peptide extravasation due to stimulation of the trigemi- 
nal gangfla, and are therefore useful for the treatment of migraine and associated disorders. 

The present invention provides novel 5-substituted-3-1 ,2,3,6-tetrahydropyrid^ and 5-substituted- 

3-(plperfc0n-4-y0-1 H-indoies of Formula I: 




I 



in which 

A-B Is -CH-CHg- or -C=CH-; 
R is H or Oj-Ce alky]; 
R 1 isHord,-C 4 aIkyi; 

X is -S-fi 2 , -CfOjR 3 , -CfOjNR^ 16 , -NRSR 6 , -NR 7 SQ 2 R b , -NHC(Q)NR 10 R 11 , -NHC(0)OR 12 or -NR 18 C(0)R 14 ; 
whore 

QisO.orS; 

ti 2 is phenyl, substituted phenyl, phenylfC^ aikyiene), phenylfC^ alkylene) substituted in the phenyl ring, or 
pyridinyl; 

R* is C,-Ce alkyl, phenyi(C r C 4 alkylene), phenyKC,-^ alkylene) substituted in the phenyl ring, naphthyl, N- 
methyi-N-methoxyamino, heteroaryt, substituted heteroaryl, heteroaryKC^ alkyl), or substituted hsteroaryl{Cr 
alkyl); 

Pr is heteroaryl, substituted heteroaryl, heteroaryl(C r C 4 alkyl), or substituted heteroaryl^ -C 4 alkyl); 

R 4 ami R 15 taken together with the nitrogen atom form a pyrrolidine, piperidine, substituted pipertdine, piperazine, 

4-substituted piperazine, morpholine or thiomorphoDne ring; 

R 6 and R 8 are both trifluoromethanesuHbnyl; 
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R 7 isHorC 1 -C 4 aIkyI; 

R 8 Is 0,-04 alkyi, phenyl, substituted phenyl, or dKC^ alkyI)amino; 

R 10 and R 11 are independently selected from the group consisting of 0,-Ce alkyi. C^Ce alkenyl, CpCz cydoalkyl, 
phenyl, substituted phenyl, pheny^O,^ alkyi ene), phenyi(O,-04 aikylene) substituted in the phenyl ring, (((VC4 
6 alkyi or alkoxycarbonyi substituted)^^ alkyOphenyl, 0,-04 alkyi a-substituted with C 1 -C 4 alkoxycarbonyi; 
or 

R 1 0 and R 1 1 taken together with the nitrogen atom form a pyrrolidine, piperidine, piperazlne, 4-subsWuted pipera- 
zlne, morphollne or thlomorphoOne ring; 

R 12 is Ci-Cs alkyi. Ca-Cg alkenyl, phenyl, substituted phenyl, C3-C8 cydoalkyl, 0^4 alkyi substituted with O,- 
10 Cdalkoocy; 

w 3 '* Hot 0,-04 alkyi; 

R 14 is C r C 10 alkyi substituted with up to three substituents selected from the group consisting of hydroxy, Oj-C 4 
alkoxy, halo, aryloxy, 0,-0 4 alkoxycarbonyi and heteroaryloxy, Cg-Ojo alkenyl, aJkynyl, Ca-Ca cydoalkyl, 
phenyl, substituted phenyl, naphthyl, phettTyl(C r C 4 aikylene), phenyi(0,-C 4 aikylene) substituted on the phenyl 
16 ring, 2-phenylethylen-1 -yi, dqphenylmethyi, benzofused C 4 -C 8 cydoalkyl, O,-0 4 aikylene a-substituted with Cq-Cq 
cydoalkyl. or a heterocycle; 
R 15 isHorO,-C8aIkyl; 

subject to the proviso that when R 7 Is H, R 8 is not C r C 4 alky!; and pharmaceutical^ acceptable add addi- 
tion salts and solvates thereof. This invention also provides a pharmaceutical formulation which comprises, in asso- 
20 elation with a pharmaceutical acceptable carrier, diluent or exdpient a compound of Formula I. 

A further embodiment of this invention is a method for increasing activation of the 5-HT 1F receptor for treating a 
variety of disorders which have been linked to decreased neurotransmission of serotonin in mammals. Induded among 
these disorders are depression, migraine pain, bulimia, premenstrual syndrome or late luteal phase syndrome, alcohol- 

26 ism, tobacco abuse, panic disorder, anxiety, general pain, post-traumatic syndrome, memory loss, dementia of aging, 
social phobia, attention deficit hyperactivity disorder, disruptive behavior disorders, impulse control disorders, border- 
line personality disorder, obsessive compulsive disorder, chronic fatigue syndrome, premature ejaculation, erectile dif- 
ficulty, anorexia nervosa, disorders of sleep, autism, mutism, trichotillomania, trigeminal neuralgia, dental pain or 
temporomandibular joint dysfunction pain. The compounds of this invention are also useful as a prophylactic treatment 

so for migraine. Any of these methods employ a compound of Formula I. 

The use of a compound of Formula l for the activation of the 5-HT 1F receptor, for the Inhibition of peptide extrava- 
sation in general or due to stimulation of the trigeminal ganglia specifically, and for the treatment of any of the disorders 
described supra, are ail embodiments of the present invention. 

The general chemical terms used in the formulae above have their usual meanings. For example, the terms "alkyi, 

35 alkoxy and alkyfthio" Indude such groups as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sea-butyl, tart-butyl, 
perrtyl, 2-pentyh 3-pentyi-, neopentyl, hexyl, heptyi, octyl and the Oka The term "atony!" Includes vinyl, ally), 1-buten- 
4~yl, 2-buten-4-yl, 1-penten-S-yI, 2-penten-5-yl, 3-penten-6-yI, 1-hexen-6-yl, 2-haxen-6-yi, 3-hexen-6-yI, 4-hexen-6~yl 
and the Ilka The term "alkynyT includes acetylenyi, prapynyi, 2-butyn-4-yl, 1-butyn-4-yi, 1-pentyn-6-yi, 2-pentyn-5-yl 
and the lite. The term "acyl" includes, for example, formyl, acetyl, propanoyl, butanoyl, and 2-methylpropanoyl The 

40 term "cycioalkyT indudes such groups as cydopropyl, cyclobutyl, cydopentyl, cydohexyl, cydoheptyl and cydooctyl. 
The term "phenyi(O,-04 aikylene)" indudes such groups as benzyl, phenethyi, phenpropyl and phenbutyl. The term 
"(O1-O4 alkyOsuHonyl" indudes methanesuHbnyi, ethanesulfonyl propanesuffonyl, isopropanesuHbnyl, butanesulfonyi 
and the ilka The term "halo" Includes fluoro, chloro, bromo and ioda 

The term "substituted phenyl" or "phenyi(C r C 4 aikylene) substituted In the phenyl ring" is taken to mean the phenyl 

46 moiety may be substituted with one substituent selected from the group consisting of hala O,-0 4 alkyi, C r C 8 alkoxy, 
O,-0 4 aikylthio, nltro, cyano, €0(0,-04 alkyQamino, trffluoromethyl, trff luoromethcxy, phenyl, C r C 4 acyl, benzoyl or (0,- 
0 4 alkyl)su)fonyl, or two to three substituents independently selected from the group consisting of halo, nitre, 0,-C 4 
alkyi, or C1-C4 alkoxy. 

The term "heterocyde* is taken to mean stable aromatic and non-aromatic 5- and 6-membered rings containing 
bo from 1 to 3 heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, said rings being optionally 
benzofused. All of these rings may be substituted with up to three substituents Independently selected from the group 
consisting of halo, O,-0 4 alkoxy, Ot-C 4 alkyi, cyano, nitro, hydroxy, -S(0) n -(0,-C 4 alkyi) and -8(0) n *phenyi where n is 
0, 1 or 2. Non-aromatic rings indude, for example, pyrroDdlnyl, piperidirtyl, piperazinyi, tetrahydrofuryi, QxazdkJinyl, 
dloxanyl, pyranyl, and the ilka Benzofused non-aromatic rings indude indoHnyi, 1 A3,4-tetrahydroquindiny1 t 1,2,3,4- 
66 tetrahydroisoquinolinyl and the iika Aromatic rings indude furyt, thienyl, pyricflnyl, pyrrolyl, N-methy^yrroIyl, oxazolyl, 
isoxazolyl, pyrazolyt, imkJazolyl, triazoiyl, oxacDazolyl, thladiazolyl. thiazolyl, pyrimWinyl, pyrazinyl, pyridazinyi, and the 
lite. Benzofused aromatic rings indude isoqulnotlnyi, benzoxazoJyl, benzthiazolyl, quinoiiny), benzofuranyt, thlonaph- 
thyi, indolyi and the Ilka 
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The term "heteroaryT te taken to mean an aromatic or benzofused aromatic heterocyde as defined in the previous 
paragraph. The term "substituted hetemaryl" te taken to mean an aromatic or benzofused aromatic heterccyde as 
defined in the previous paragraph substituted with up to three subsiftuents Independently selected from the group con- 
sisting of halo, aikoxy; C, -C 4 alkyi, cyano, ntoo, hydroxy, -StO^-^-fy alkyO and -S(0)n-phenyi where n is 0, 1 
or 2. The term "heteroaryl^ ~C 4 alkyi) te taken to mean a branched or linear alkyl chafn of 1 to 4 carbon atoms substi- 
tuted at some point with an aromatic or benzofused aromatic heterocyde moiety. The term "substituted heteroarylfC-i - 
C 4 alkyi)" is taken to mean a branched or linear alkyl chain of 1 to 4 carbon atoms substituted at some point with an 
aromatic or benzofused aromatic heterocycie moiety which te substituted with up to three substituents Independentiy 
selected from the group consisting of halo, aikoxy, Oj-C 4 alkyi, cyano, ratio, hydroxy. -StO^-CO^ alkyl) and - 
S(0) n -phenyi where n te 0, 1 or 2. 

The term "heteroarytaxy" te taken to mean a heteroaryl or substituted heteroaryi group, as defined in the previous 
paragraph, bonded to an oxygen atom. 

The term "aryiaxy" te taken to mean a phenyi or substituted phenyl group bonded to an oxygen atom. 

The term •4-^ubstituted pfperazine" Is taken to mean a pipsrazine ring substituted at the 4-position with a substitu- 
ent selected from the group consisting of C r C 8 alkyi, 0,-04 a^xy substituted 0,-C 6 alkyi, phenyl, substituted phenyl, 
phenyi(O,-0 4 aikylene), phenylfC^ aikylene) substituted in the phenyi ring, heteroaryl, and heteroaryl(0,-C 4 
aikyiene). 

The term "substituted piperidine" te taken to mean a piperidine ring optionally substituted with a substituent 
selected from the group consisting of hydroxy, hydroxymethyl, and N,N-cfi(0|-C 4 aikyi)carbaxamidQ. 

The term "benzofused C 4 -Cb cydoaikyi" te taken to mean a C 4 -C8 cydoaikyi group fused to a phenyl ring. Exam- 
ples of these groups include benzocydobutyl, indanyi, 1 ,2,3,4-tetrahydronaphthyl, and the Oka 

While aD of the compounds of this Invention are useful as 5-HT 1F agonists, certain dasses are preferred. The fol- 
lowing paragraphs describe such preferred classes. 

aa) A-Bis-C°CH-; 

ab) A-Bis-CH-CHgS 

ac) RteH; 

ad) R te Oj-C 4 alkyl; 

ae) Rte methyl; 
at) R 1 Is methyl; 

ag) R 1 teH; 

ah) Xte-S-R 2 ; 

ai) Xte-CPJR 8 ; 

a& Xte-C(9NR 4 R 16 ; 

ak) Xte-NR*R*; 

ai) Xte-NR^R 8 ; 

am) X te -NHC(Q)NR 10 R 11 ; 

an) Xte«NHC(0)OR 12 ; 

ao) Xfe-NR 18 C(0)R 14 ; 

ap) QteO; 

aq) R 2 is phenyl monosubstituted with halo; 

ar) R*te4-<Worophenyt; 

as) R 2 tephenyl(C 1 -C 4 aikylene); 

at) F^te benzyl; 

au) R 2 ispyridhyl; 

av) R 2 is 2-pyrtdinyl; 

aw) R 3 is C1-C4 alkyl; 

ax) R 3 is methyl; 

ay) & Is butyl; 

az) R 3 is phenyi(C r C 4 aikyiene); 

ba) R 3 tebenzyi; 

bb) R 3 te phenyl; 
be) R 3 te heteroaryl; 

bd) R 4 te heteroaryl or substituted heteroaryl; 

be) R 4 te heteroaryKC^ alkyi) or substituted heteroaryl(0| -C 4 alkyi); 
bQ R 7 teC 1 -C 4 alkyl; 

bg) R 7 temethyl; 

bh) R 7 teH; 

bi) R 8 teC 1 -C 4 alkyl; 
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bj) F^ismethyl; 

bk) R^sethyl; 

U) phenyl; 

bm) R 8 te di^ -C 4 aJkyi)amino; 

a bn) R 8 is cBmethylamlno; 

bo) R 10 lsH; 

bp) R 11 isCrC 4 alkyl; 

bq) R 11 lsmelhyl; 

br) R 11 is ethyl; 

w b8) R 11 i8 prenyl; 

bQ R 11 is isopropyt; 

bu) R 11 is phenyl; 

bv) R 11 Is C3-C8 alkBnyi; 

bw) R 11 lsallyl; 

too R 11 is phenyl monosubstftuted with halo; 

by) R 11 is 4-fluorophenyl; 

bz) R 11 is 4^htoropheryl; 

ca) R 11 is phenyI(C 1 -C 4 aikyiene) 

cb) R 11 is benzyl; 
so cc) R 11 isphenethyi; 

cd) R 10 and R 1 1 taken together with nitrogen form a morphpiine ring; 

ce) R 10 and R 1 1 taken together with nitrogen form a tWomorphoiine ring; 

cf) R 10 and R 1 1 taken together with nftrogen form a pyrrolidine ring; 
eg) R 10 and R 1 1 taken together with nitrogen form a piperidine ring; 

& ch) R 10 and R 11 taken together with nitrogen form a pyrrolidine ring; 

cQ R 10 and R 11 taken together with nitrogen form a piperazine ring; 

cj) R 10 and R 11 taken together with nitrogen form a 4-substituted piperazine ring; 

ck) R^teCr^alkyl; 

cl) R 12 is methyl; 

so cm) R 12 is ethyl; 

cn) R 12 Is propyl; 

co) R 12 Is C$G 6 alkBnyi; 

op) R 12 isaOyl; 

cq) R 12 is C3-C8 cycioalkyi; 

36 a) R* 2 is cydopentyl; 

C8) R 12 is phenyl monosubstrtuted wfthd«C4aIkoxy; 

cf) R 12 is4-metho^phenyl; 

cu) R 18 isH; 

cv) R 18 t8CrC 4 aIkyl; 

40 cw) R^isCVCealkenyl; 

<a) R 14 isaflyl; 

cy) R 14 is C3-C6 cycioalkyi; 

cz) R 14 is cyclopropy!; 

da) R 14 tecydobutyl; 

45 db) R 14 is phenyl^-04 aikyiene); 

dc) R 14 isCi^ 4 an^(D-substitutedwithphenQxy; 

dd) R 14 Is C^-C 4 alkyl ©-substituted with Ci-C 4 alkoxy; 

de) R 14 ismethaxymethyl; 

df) R 14 isethoxymethyl; 
so dg) R 14 is phenyl; 

dh) R 14 is 2-phenylethylen-1-yl; 

dQ R 14 is phenyl monosubstftuted with halo; 

dj) R 14 is phenyl monosubstftuted with chioro; 

dIO R 14 is phenyl monosubstftuted with fiuoro; 

SB dl) R 14 ls 4-fIuorophenyi; 

dm) R 14 Is 2-chJorophenyi; 

dn) R 14 is phenyl monosubstituted with 0^ -C 4 alkoacy; 

do) R 14 is phenyl monosubstituted with methaxy; 

dp) R 14 is 4-methoKyphenyi; 
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da) 




ur; 




as; 




rift 
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uu; 




av; 




rf«A 




ax; 




ay; 


in 


az; 




to; 




ow; 




ec; 




ea; 
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eO 




em) 




en; 




eo; 


2d 


ep) 




eqj 
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w; 




to; 

aft 


30 


eij 
en) 




ev) 




ew; 




ex) 








w; 








») 




te) 
M) 


40 


fe) 




«) 
fg) 



R 14 is phony! moncsubstftuted with C^-C 4 alkyl; 
R 14 is phenyl moncsubstftuted with methyl; 

R 14 Is phenyl monosubstftuted with trifluoromethyi, C1-C4 alkytthio, cyano, nitro, phenyl, &1-C4 acyl or benzoyl; 
R 14 is4-cyanophenyI; 
R 14 te 4-ftftrophenyl; 
R 14 is 4^Dhenylphenyi; 

R 14 is phenyl cflsubstttutsd with subslilutents selected from halo, C1-C4 alky!, C1-C4 alkoxy end nitro; 
R 14 is phenyl dlsubstituted with halo; 
R 14 is 2,4-dichIorophenyl; 
R 14 is a heterocycle; 

R 14 is furyl optionally substituted with CrC 4 alkyl, CrC 4 alkoxy, or halo; 

R 14 is24uryl; 

R 14 lsWuryl; 

R 14 Is thienyi optionaDy substituted with halo, -C 4 alky) or -C 4 alkoxy; 

R 14 ls24hienyl; 

R 14 is34hlenyl; 

R 14 is3HTtethyi*tMenyl; 

R 14 is5-methyl-2*ienyl; 

R 14 is pyiidlnyl optionally substituted with halo, C r C 4 alkyi or G1-C4 alkoxy; 

R 14 ls3-pyridlnyl; 

R 14 te4-p^nyl; 

R 14 is64mIo-3i>yridinyl; 

R 14 IspyrazinyI; 

R 14 isisoKBzoIyi; 

R 14 is2-benzofumnyl; 

R 16 is hydrogen; 

R 15 Is Chalky!; 

R 16 is methyl; 

R 15 is butyl; 

R 15 isisopropyi; 

R 4 and R 18 takBn together with the nitrogen atom form a pyrrolidine ring; 

R 4 and R 15 taken together with the nitrogen atom form a piperidine ring; 

R 4 and R 15 taken together with the nitrogen atom form a substituted piperidine ring; 

R 4 and R 18 taken together with the nitrogen atom form a piperazine ring; 

R 4 and R 16 taken together with the nitrogen atom form a 4-subsiituted piperazine ring; 

R 4 and R 15 taken together with the nitrogen atom form a morphoDne ring; 

R 4 and R 15 taken together with the nitrogen atom form a thiomorpholine ring; 

The compound fe a free base; 

The compound is a salt 

The compound Is the hydrochloride salt; 

The compound is the fumarate salt; 

The compound is the oxalate salt- 



It wiD be understood that the above classes may be combined to form additional preferred < 
45 The compounds of this invention are useful In a method for increasing activation of the 5-HT-jp receptor for treating 
a variety of disorders which have been linked to decreased neurotransmission of serotonin in mammals. It is preferred 
that the mammal to be treated by the administration of compounds of this invention is human. 

Since the compounds of this invention are amines, they are basic in nature and accordingly react with any of a 
number of inorganic and organic adds to form pharmaceutical ly acceptable add addition sate. Since some of the free 
50 amines of the compounds of this invention are typically oils at room temperature, it is preferable to oonvert the free 
amines to their pharmaceutics fly acceptable add addition salts for rase of handling and administration, since the latter 
are routinely solid at room temperature. Acids commonly employed to form such salts are inorganic acids such as 
hydrochloric add, hydrobromfc acid, hydroiodic add, sulfuric add, phosphoric acid, and the like, and organic adds, 
such as p^toluene-suifonic acid, methanesulfonic add, oxalic acid, fi-bromo-phenyisuifonic acid, carbonic add, succinic 
65 add, citric add, benzoic add, acetic add and the Oka Examples of such pharmaceutical^ acceptable salts thus are the 
sulfate, pyrosulfate, bisuifate, sulfite, bisulfite, phosphate, mono-hydrog enphosphate, dlhydrog enphosphate, metaphos- 
phate, pyrophosphate, chloride, bromide, iodide, acetate, propion-ate, decanoate, caprytate, acrylate, formate, isobu- 
tyrate, caproate, heptanoate, propiolate, oxalate, malonate, suo-cinate, suberate, se ba c a t e, fumarate, maleate, butyne- 
1,4-dioate, haxyne-1 ,6-dioate, benzoate, chiorobenzoate, methyi-benzoate, cQnitrobenzoate, hydraxybenzoate, math- 
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oxybenzoate, phthalaie, sulfonate, xyienesulfonate, phenyiacetate, phenylpropionate, phenylbutyrate, citrate, lactate, 
b-hydroxybutyrate, glycoDate, tartrate, methanesuffonate, propanesuffonate, naphthalene- 1 -sulfonate, naphtha! ene-2- 
sutfonate, manddate and the like. Preferred pharmaceutical^ acceptable salts are those formed with hydrochloric acid, 
oxalic acid or fumaric acid. 

The following group Is illustrative of compounds contemplated within the scope of this invention: 

5-{4^uoropheny^Io-3-(l ,2,3,6-tetrahydropyrfdln^-yD-l H-indoie 

5-(3-chlorophenyI)thkh3-(l -{pent-2-yi)-1 ,2,3 t Wsfrahydrapyrh^ H-indole 

5r(2-bromophenyi)thlo^-(^ -pentyl-1 Z3,64etmhydrapyrtdin-4-yI)-1 H-indole 

5-(2-iodophenyi)ttiio-3-{1 -isobutyl-1 ^,3 l 6^etrahydrapyii^n-4-yl)-1 H-lndole 

5-{3-methoxyphenyI)thio-3-{1-te^butyl)-1 ^,3 f 6-tetrahydropyr^-4-yl)-1 H-indole 

5-(4-Iodophenyl}thio-3-(1 -(pent-2-yi)-1 ,2,3,6-tetrahydropyrtdin-4-y0-1 H-indole 

5-(2-ethoxyphenyI)thio-3-(1 ~(tert-butyl)-1 A3,6-tetra^ropyricGr>4-yI)-l H-indole 

5-(4-ethoxyphen^thio-3-(1 -isopropyl-l ^,3,6-tetrahydro^ridin-4-yI)-l H-indole 

5- (3-propaxyphenyi)thio-3-(1 -butyl-1 ,2 f 3,6-tstrahydrapyrfdin-4-y9-l H-indole hydrochloride 

6- (2-iBopropaxyphenyl)thio-3-(1 -ethyi-1 ^,3,6-tetohydropyridin-4-yI)-1 H-indole 
6-{4-IsopropQxypheny0thio-3-(1 -(Isobutyl) -1 ,2,3 f 6-tetrahydropyridirv4-y0-1 H-indole hydrobromide 

5- (3-butaxypher^ hydroiodWe 

6- (2-feobutt^henyl)thio-3-( ^ ( 3,6-tetrafydropyrldin-4-yi)-1 H-indole 

5- {4-teobirtoxyphenyi)thlo-3K ^,3,Metrahydrcwridin-4-yl)-1 H-indole acetate 

6- (3-s«^butaxyphenyl)thIo-^ H-indole 
5-(2-i@rt-butoxyphenyI)thio-3-(1 -ethyi-1 .S^.S-tetrahydroj^rkfin-A-yO-l H-indole propionate 
5-{*lfl£t43utax^^ 

5-{2-pyridinyDthio^ H-indole decanoate 

5-{4-pyridiny^ 

5-(2-phenethyI)thio-3-(1 -bopropyi-1 AS.e-tetrahydropyridin-^yl)- 1 H-indole caprylate 
5-(4-phenbutyl^o-3-(1 -ethyi-1 ^^.e-tetrahydrqsyrWin-^yO-l H-indole 
5^2-chiorophenyI)thio-3-(1 -{neopentyi)piperidin-4-yl)-1 H-indole acrylate 
5-(4-bromophenyl)thio-3-(1 -(pent-3-y0frfperidin-4-^)-1 H-indoie 
5-(2-bromophenyi)thio-3-(1 -fefiSH3Utyi)p^eridin-4-yi)-1 H-indole formate 
5-(3-iodophenyl)thio-3-(1 -Qerl-butyI)pipertdin-4-yl)-l H-indole 
5-(2-methc»(yphenyI)thio-3-(1 -butyipiperidin-4-yI)-1 H-indole isobutyrate 
5-(4-methQxyphenyl^o-3-(l-penty^ H-indde 
5-(3-ethoxyphenyl>thio-3-(l -isobutylpiperidin-4^l)-2-methyl-1 H-indde caproate 
5-(2-propoxyphenyl)thio-3-(1 -propylpiperic0n-4-yI)-1 H-lndole 

5- (4i>ropQxyphenyi)thio-3-(1 -(fificiutyl)piperidin-4-yl)-1 H-indole heptanoate 

6- {3-isoprc^)Qxyphenyl)thlo-3-(1 -isoprop^iperidin-4-yl)-1 H-indole 
6-(2-butoxyphenyi)thio-3-(1 -propyipiperldln-4-y0-1 H-indde proplolate 
5-(4-butaxypheny9tW^ H-indoie 
5-(2-^butaxyphenyi)thio-3-(1 -propyiplperidin-4-yl)-1H-indoIe oxalate 
5-(4^^-butoxyphenyi)thio-3-{1 -fe^Ax%0piperldln-4-yl)-1 H-indole 
5-{2-i^-butoxyphen>^)thio-3-(1 -Jsopropylpiperkfin^lH H-indole malonate 
5-(3-pyridinyi)thi^ 

5-benzyithio-3-(1 -butylpiperldin-4-yl)-1 H-indoie succinate 
5-(3-phenpropyl)thio-3-(1 -propyipipertdln-4-yl)-i H-indde 
5-propanoyl-3-(1 -hexyi-1 ,2 ,3,6-tetrahydropyridln-4-yI)-1 H-indole suberate 
5-(2-methylpropanoyl)-3-(1 -pentyl-1 ^.S.S-tetreihydropyricfin-^yO-l H-indoIs 
5-butanoyl-3-(1 -isobutyl-1 ,2^,6-tetrahydropyrldin-4-yl)-1 H-tndoie sebacate 
5-(g£g*utanoyi)-3-(1 -propyl-1 A3, 6-tetrahydropyricfin-4-yl)-1 H-indde 
5K2-meihylbuttdrioyO-3-(1 -isopropyl-1,2 A6-tetrtftydropyr^ H-lndole fumarate 

5-{3,3-c«methyibutenoy0-3-(1 -QfiH-butyO-1 ,2,3. 6-tetrahydropyricDn-4-yl}-1 H-lndole 
5-heptanoyI-3-(1 -(2-pentyl)-1 ^ ,3, 6^efrahydropyridin-4-yl)-1 H-indde butyne-1,4-dioate 
5-{3-cWorobenzoyl)-3-(1 -hexyi-1 ,2,3 f 6-tetral^ropyrldln-4-y0-1 H-indde 
5-{3^IuorobenzoyO-3-(1 -pentyl-1 ,2 ,3,6-tetrahydro^din-4^0-1 H-indole 
5-(3-bromoben20yl)-3-(1 -butyl-1 ^,3,6-tetrahydrapyridln-4-yi)-1 H-indole hydrobromide 
5-(2-bromobenzoy0-3"(1 -ethyi-1 ,2,3,6-teftrahydropyid^ H-indole 
5-(3~iodobenzoyf)-3-(1 -isopropyl-1 ,2^,6-tetrahydropyndin-4-yI)-1 H-indole 

5- {3-methoxybenzoyD^-{1 -0fid-butyl)-1 ,2,3,8-tetmhydrapyricfln-4-yi)-1 H-lndole 

6- {2-ethoxybenzoyi)-3-{1 -lsobutyl-1 ,2,3 t 6-tetrahydropyridin-4-yi)-1 H-indde 
6-(4-ethox^en2^)-3-{1-neopentyl-1 ,2 f 3,6-tetrBhydrapyrWIn-4-yl)-1 H-indole 
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5K2i3rcpaxybera^l)-3-(1-h»yl-1 A3.648trahydropyrkfin-4-yO-l H-indole hydrochloride 
5Kai>ropooQfbenav!)-3-<1 .2£3*strahydropyrid^ H-todde 
5-(3-butaxybenzoyI)-3-{1 -pentyi-1 AS.e-tetrahydrwid^yO-l H-indole 
5K2-™ihyn3aw<vI)^-{1 -prapyl-1 ,2 A6-tetrahydropy^^ H-indde 
5-<3-eihyIbenzoyO-3-<1 -teopropyl-1 A3,64e!rahydrowrfcnn^y0-1 H-indde 
5^4i3ropyIbenzcyt)-3-{1 ~{l&l-butyl)-l ^^,6-tetrahydiw^dirH-y!)-1 H-lndole 
5K2-propyibenzoy!)-3-(1 -n80pentyl-1 2,3,6-tetratydropyrW^ H-indde 
5-{3-butyfoenzoyO*KH3-pe^ 

5K8^tuoromethyIbenz(yI)-3-(1 -tecbutyM ^^.B-tetrahydropyrtdin^yO-l H-indole 
5K3-trffluorom8thoxyb8n2oyl)-3-(1 -ethyM AS.S-tatrahydropyrWfn-^yO-l H-indole 
5K3<nmethyiaminob8n2oyf)-3-(l -isopropyM^AS-tetrah^^ H-indole 
5-(3-phenylpnopanoy0-3~{1 -tecbutyM ,2 f 3,6-tetralTydropyridIn-4-yO-1 H-indole 
^S^henyfpentanoyO^ 

5K3-pyrtcDnecarbonyi)-3-(1 -propyM ^.S^tetrahydropyricttn^yO-l H-lndole 
5K3-phenyipropanoyl)-3-{1 -tecbutyM ,2,3,6-tetrahydropyrtei^ H-indole 
5-butanoyl-3-(1 -^i^nlyl)piperidirv4-yl)-1 H-indde 
5-(3-metf^butanoyi-3-<1 -butytpip8Ttdln-4-yi)-2Hrnethyl-1 H-indde 
S^^fimethyQpr^ fumarate 
5-hsxanoyI-3-{1 -ethylplperfdin^yl)-! H-indole 
5-{2-ethyt)butanayi-3-(1 K^butyI)plp8ricDn-4-yl)"1 H-indole 
5^2^htorobenzo^-3^ip8ridln-4-yl)-1H-lndoIe 
5-(2-fluorobenzoyI)-3-(1 -isobutylptperkiin-4-yI)-1 H-indole 
5-(2-bronre>benzoyI)-3-<1 -propylpiperidln-4-yI)-l H-indole 
5-(2-iodobenzoyl)-3-(1 -ethylpjperidin-^ylj-l H-indole 
5-{4-iodoberaoyl)-3-(1 -(sec-butv0pipertdln-4-y0'1 H-indole 
5-{2-methQxybenzoyI)-3-(l -(2-per^piperidin-4-yi>l H-indole 
5-(3-e1hOKyben2^-3-(l^ 

5K4i5rapa^enzoyfi)-3-{1 -butylpiperfdlrv4-yl)-1 H-indole 
5K2-butoxybenzoyI)-3-(1 ^sobutyip!peridirv4-yl)-1 H-lndole hexyne-1 ,6-cOoate 
5-(443utoxybenzoyi)«3-{1 KS-per^piperidin^-yg-l H-indole 
5-(3-methyfoenzoyl)-3-(1 ~butytpIp8ridin-4-yl)-1 H-indole 
5<4*«thylb8nzoyI)-3-(1-^ Mndole 
5«(2-eth^enzoylW1-W H-lndde benaoste 

5-(3-propytbenzoyl)-3-(1 -(2-pentyi)pipericDrv4-yl)-1 H-indde 
5-{2«luitylbenzoyi)-3-{1 -pentylpi^rfdirv4-yi)-1 H-indole 
5K4-butylbenzoyi)-3-(1 -haxylpip8ridln-4-yl)-1 H-indole 
5^2-trifluoromethylbenzoyf)"3-(1 -butytpiperidin-4-y!)-1 H-indole chlorobenzoate 
5-{3-trif Iuoromethoxybenzoyi)-3-(l i>ropylpfperWin-4-yf)-1 H-indole 
5-(2-dimethylantinob8n2oyI)-^-(1 <^birtyl)piperidin-4-yI)-1 H-lndole 
5»(4-phenyIbutanoyl)"3-{ 1 -^ntyipip8ridin-4-yl) -1 H4ndoi e 4-methyibenzoate 
5-(1 -naphthoyO-3-(1 -hexy!plper!din-4-yl)-1 H-indole 
5-(4-pyrldin8carbony0-3-(1 -ethyipiperfdli>4-yl)-1 H-indole 

5^-^enyOcarbaxam^^ 2,4*iinitrabenzoate 
5KN4>enzy0c»rboxamldo^1 -isobutyl-1 ^ ,3. WetrahydroRnidirHl-yO-1 H-indole 

5<NK2-(4^oropheny0etM^ 4-hydroxyben- 

zoate 

5-(N-(2-(3-methyfph8ny0ethy0^ -neopentyi-1 A3, 6^etra^ropyrfdin-4-yl)-l H-indole 

5-W3-(2-mettoxyp^ ^.S.e-tetrahydJw^n-^yO- 1 H-indole 

5-(N-(4K4-trf^^ 3- 
methaxybenzoate 

5-(NK4<hIorophenyO)carbaxamIdo-3-{1 -{2-p8rTtyI)pIpfirtdirHi-yO-1 H-indole 
5<NHtenzyl)carba>^^ 

SKN^henethyOJcar^^ H-indde 
5-(N<3-phenpro^)carb^^ H-indole 
5-{N-(3i5h8rproi3^)carbtKamido-3-(1 -h0xytpiperidin-4-yl)-1 H-lndde phtteiate 
5-(NK4^enbutM H-indde 
5KN-rratty-N-ethara -haxyM A^tetral^dropyridIn-4-yl)-1 H-indde 

5-(Nhethyl-N-propanes^^ -(2-penly0-1 ,2,3 t 6-tetraJTydrt^dln^yl)-l H-indole 

5<N^5opro^neailfonyi)amino-3-(1 -(3-pentyO-l ^3 t WetrahydropyricDn-4-yO-1 H-indde 



EP 0 733 628 A1 

5-(N-i8obutanesulfonyI)amlno-3-(1 ,2,3,6-tetrahydropyridln^yl)- 1 H-indde methanesuifonate 
5KN-fifi£fcutanesuHbnyi)a^ -isobutyl-i .a.a.e-tetrahydr^idln-^yO-l H-indole 
5^N-ifiil4)utane8ulfenyl)a^ AS.e-tetrahydbx^dln-^yO-l H-lndole 

5~(N-buty]-N-b8nzenesu!fonyl)amIno-3-(1 -teopropyl-1 ,2,3,6-tQtrahydropyiidln-4-yl)-1 H-lndole 
5^N,NHdiethylaminosu}fonyI)amino-3-(1 -propyi-1 ^,3 t 64etrahydrow1din4-yI)-2-methyI-1 H-indoIe 
5^N,N<Jipro^aminosulfonyl)amino-3-(1 -butyl-1 ,2 ( 3,6-tetrahydropyridin-4-yI)-1 H-indole 
S-WN-dteojroptf^^ 
5KN,N<fibutylami^^ 

5<N-ethanesutfonyI)amino^-(1 -{3-pentyl)piperidln-4-y0-1 H-indole phenylsuffonate 
5-(Nli5ropane8uHc^am!no-3-(1 -neopentylpiperidin-4-yI)-1 H-lndole 
5^N-isopropanesuHbnyl)amino-3-(1 -pentylpfperf din-^yl)-1 H-lndole 

5- (N"butariesuHbT^^ 

6- {N-tobutanesulfonyl)amino-3-(1 -(^butyl)piperidln-4-yQ-1 H-indole 
5KN-Jscpropyl-N-SBH^ -0^^3utyI)pIperidin-4-yI)-1 H-indole 
5K^^^^u^8ul1bny0arrlino^•(1 -butylpiperid?n-4-yf)-1 HHndole 
5KN,N-diethylamino^^ -feobutyl-^peridin-4-y0-1 H-lndole 
5-(N,N«ilproptf^^ H-lndole 
S-WN-dteopropylan^ 

^NJSkDbuty^ 

N-ethyl-lsr-(3-(1 -hexyl-1 .Z.S.e-tetrahydiwicfin^-yO-l H-tndol-S-yOthtaurea 
NHBopropyl-NH3-(l -{se2-butyi)-1 ^,3,6-tetrahydrtwric0n-4-yl)-1 H-indoI-5-yt)thiourea 
N-CS-methoxyJphenyl-N'^KMsopropyl-l f 2,3,6-tetrahydropyr!din-4-y0-1 H-indol-5irl)Wourea 
N-(2-ethoxy)phenyl-NM2-methyl-3-(1 -methyl-l ^^.e-tetmhydrapyrteGn-^yO-l H-indol-5-yl)thiourea 
N-(2-ethaxy)phenyi-NT-(3-(1 -(2-pemyI)-1 ^^.S-tetmhydropyridln^yO-l H-indol-5^yI)thiourea 
N-(3-ethoxy)phenyl-Nr-(3-(1 -(2-haxyl)-1 ,2 ( 3 f 84elrahydropyrlcfin-4-yi)-1 H-indd-5-yi)thiourea 
NK3-propoxy)phentf-N'-(3-(1 l 2,3,64elrahydropyridin-4-y0-1 H-frrdol-5-yOthlourea 
N-CS-teopropoxyJphenyl-N'-p-n -propyl-1 ^,3,6-tetrahydro^lr>4-y0-1 H-indol-5-yOthIourea 
N-(4-teopropcKy)phen^^ -(3-pentyl)-1 , 2,3.6-tetrahydr^ H-indd-5-yI)thiourea phenylacetete 

N-{3-butaxy)phe^^ H-indd-5-yi)thiourea hydrochloride 

N-(2 f 3-dIbromo)phenyl-N , -{3-(1 -feopropyi-1 ,2,3,6^tetrahyda5i^ricfin^y0-1 H-fndol-5-yI)thiourea 
N-(2^romo-3-iodo)phenyl-NT-(3-{1-(2-Firttyl)-1 ^.S^etrahydropyridin^yi)-! H-indol-5-yl)thiourea 
N-(3 i 4-dlfluoro)phenyi-N , -(3-(1 -butyl-1 f 2,3,6-tetrahydropyrldln'4-yl)-1 H-lndo!-6-yl)thiourea 
N-lS-^loro-^romoJphenyl-l^-CS-fl -(3-pentyi)-1 ^.S.e-tetrahydropyiidln-^yO-l H-indol-5^thlourea 
N-(2-bromo-4^uoro)phenyI-hr-(3<1-melhyl-1 A3,6-tetmhydropyrldirv4-yl)-1 H-lndoI-5-yl)ttitourea 
N^^lodoJphenyl-NT-ta-O -(gsc-butyi)-1 ^Ae-tetrahydropyridin^yO-l H-lndol-5-yi)thiourea 
!SK2-chloro-6-lodo)|^enyl-Nr-(3-{1 -hexyl-1 ^ p 3, W«rahydrofyridin-4-yl)-1 H-lndol-5-yl^iourea 
N-(24 luoro-e-lodoJphenyl-NHSKI -8fid-butyl)-1 ^,3,Wetrahydropyridln-4-yl)-l H-Md-5-yl)thiourea 
N^luoro-S-chloroJphenyl-NH^I -(2-penty0-1 ^ t 3,6^etmhydiwWni-4-yl)-1 H-indd-5-yi)thiourea 
N-phenethyi-N'-p-O -feopropyi-i A3,e^rahydrcwrWn-4-yO-1 H-indol^yl^lourea 
hK4^henbutyO-N'-(3-{1 -{3-pentyI)-1 A3,6-telrahydropyridln-4-yl)-1 H-Indol-6-yI)thiourea 
NK24rffliwromethyl)phenyl-lsr-0-(1 -<2-pentyI)-1 ^.a^Metrahydropyrldin-^-l H-indd-5-yI)thiourea 
^3i>heny0phenyl-N'-(3<H^^ 
N-propyl-N'-(3-(l -(2-pentyl)plpericfln^y0-1 H-lndoI-5-yI)tfilourea 
N-butyi-Nr-(3-{1 -lsopropylpiperidin-4-y0-1 Mndd-5-yQthiourea 
N^-methoxyJphenyl-NHSKI -fefi2-butyl)plperidln-4-yI)-1 H-lndoI-5-yI)thlourea 
N-(4-ethaxy)phenyl-N l -(3-(1 -(2-perrtyi)piperldln-4-y])-1 H-indol-5-yl)thiourea 
N-(4-prop^ph^-Nr-{2-methyl-3-(1 -ethy!pipertdln-4~yl)-1 H-incW-5-yl)thlourea 
N-(2-propoxy)phenyl-^3-(1 -fifiH-butyOpiperldin-4-yO-l H-lndol-5-yl)tWourea 
N-(2-isopropaxy)phenyl-N43-(1 -lsdDutyiplperidln^yQ-1 H-indol-5-yt)thiourea 
N-(4-birtnxy)ph8nyi-Nr-(3 H-lndol-6-yl)thiourea 
N-(2-butQxy)phentf-^3-(1-^ fumarate 
N-(2-methaxy)phenyl-NH^ H-indd-5-yQthiourea 
N-{2,3-dibromo)pheHTyI-N 1 -{3-(l 4sopropylpiperidin-4-yl)-1 H-Indd-5-yl)thiourea 
N-(2-bromo-3-lodo)phenyl-N f -p-(1 -(2-pentyQpiperidin-4-y1)-1 H-lndoI-5-yOthiourea 
N-(3,4<IIfluoro)phenyl-N , -(3-(1 -butyiplperidin-4-yl)-1 H-lndo!-5-yl)thlourea 
N-(3-chloro-4-bromo)phenyl-N , -p-(1 -(3-pentyi)p^erldin-4^0-1 H-indd-5-yl)thiourea 
N-p-bromt^luoroJphenyl-N 1 -^ H-tndd-5-yI)thiourea 
N^^iiodoJphenyl-N'-fS-O -fefiG-butyl)plperidin-4-yl)-1 H-lndd-5-yI)thlourea 
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N^2^chioro-&4odo)ph8nyI-N , -(3-(1 ^isxylpiperidirH^ylH H-indol^-yOthlourea 
N<2-fluoro-6-^)ph^ H-!ndoh5-yI>tfifourea 
NK3«fluoro*dTloro)phenyl-ISP-(3-(1 K2i>8nt3r0pipffl1dlrv4-yi)-1 H4rdoI-6-yiyth!our«i 
N^3i^enpropy1>r^3K1-(^^ H-tndol-5-yl)thiourea 
N^4^Iuoromothyi)phenyf-N 1 -(3-(l -neop8ntylp!p6itlli>4-yl)-1 H-indo}-6-yl)thiourea 
NK^henyOphenyl-N'-^-fl i»ntyIpip8ridIn-4-yI)-1 H4ndo!^yi)tWourBa 
NtyentyW-f3-(1 -ethyl-1 ,2,3 ,44etrahydmpyri^^ H4ndol-5-y!)urBa 
N-(1 4*uten-4-yf)-l\r-{3«{1 -isqpropyM A3.4^tetrahydrop^ H-fndd-5-yI)urea 
N^1i>enten-5^NH3K14s^^ hydrochloride 
N-(3i>ent8iv5-yl)-N , -<3-{1 Ktedrbutyl)-1 ^,3,44etrahydro^ridii>4^0-1 [4-fndol-5-y1)urea .. 
N-(2-hexBrhS-y1)-rsr-(3-(1 -(2-p8ntyO -1 A3,4^8trahydroj^raii>4-yl)-1 H-indo!-5-y!)urea 
N-f^flxBn-S-yO-NT-p^l -neopentyM .S^^tetrahydropyrldln^ylVl H4ndoI-5-yl)urea 
N-cyctobutyl-^S^l ASAtetrahydropy^ H-incto!-5-yI)urea 
N-cyctoheptyl-WWI -pentyl-1 A3.4^etrahydropyridirb4^l)-1 H-IndohS-yQurea 
NK3^toro)phen^-NP^-methyl-3-(1 -propyI-1 A3,44etrahydix^^ H-lndol-5-yl)urea 
N-(4-bromo)ph8nyI-N , -{3-(1 -(g^butyl)-1 ASAtietrahydrapyridln^yO-l H-imlol-5-yl)urBa 
N^24»xrno)phenyHST-<3-(1 -(3-psntyt)-1 ,2£,4-tstrahydropyrfdta^ H-Wol*yi)urea 
N^-fluoro^henyl-NT-tS-tl -(2-p8ntyI)-1 ,2,3,44etrahydropyrtdin^^ H-indol-5-yi)urea 
NK24odo)phenyW^ 

N-(4^odo)phenyl-N'-(3-(1 -<terN>utyI)-1 ,2, 3 f 4-t8trahydmpyridin^-yl)-1 H-indol-5-yI)urea 
^3-m0ttoc^phenyl-NH3-(1 -butyM ^.S.^etra^owrfdln-A-yl)-! H-indd-5-yi)urea 
NKS-ethox^phenyl-NT-t^l -pentyl-1 ,a3 l 44etrahydropyrtdin-4-yi)-l H-indoh5-yi)urea 
NK2i3rqOT^ph©^-NH^-(1-ttffll-butyI)-1 ^,3 l 4-t0trahydropyridin-4-yO-1 H-indol*yl)urea 
N^4i3rti)ax^phenyi-N , -(3-{1 -hexyM ^^^tstrahydropyrfdin-^-yi}-! H-indo!-5-yI)urea 
N^60pfopQx^phenyl-N t -p-(1 -teopropyl-1 ^ > 3,4-te4mh^ropyi1cDn-4-yI)-1 H-fndoi-<5-yl)urea 
NK4-butaxy)phenyl-N , -{3Kl -methyl-i Z A44etrahydropyrWln^ Mndol-5-yl)urea 
NX2-birtQxy)ph8nyl-N'-(3-<1-biityl-1 ^ ( 3,4-tetmh)dropyridln^-yO-1 H-indol-S-yQurea 
N<3-formyOj^enyHsr-{3-(1 -pentyl-1 ,2,3,4-tetrahydro^ H-lndo!-5-yi)urea 
NK^^cetyOphenyl-N'-^l-hexyl-l l 2 t 3 l «etrahydrowrldin-4-yl)-1 H-iratol-5-yI)urea 
N^isropanpyOphenyi-WKSKI -isobutyi-1 3,448tra^ropyri^^ H-trato!-5-y!)urea 
N<4i>rc^anoyI)phenyl-N'-(3-<1 -neopentyM ,2,3 t 4^etrahycirofyridin-4-yl)-1 H-indol-5-yi)urea 
N^2HTOtfytthto)pher^-N t -(3-<1 -butyI-1 ^,3,44etrahyclropyridjn-4^I)-1 H-mdoI-6-yI)urea 
N^-^thytthloJphenyl-N'^l-pentyl-l ^.S.^tetmhydropyrtdln^yO-l H-4ndd-5-yOur^ 
N^2^rxw!thio)ph0nyi-NH3-(1 -(tert-butyl-1 ,2,3,44etrahydropyridin-4-yI)-1 H4ndoK5-yl)urea fumarate 
N-(4i)rq3y!tWofehenyI-N , -(3-(1 -hsxyl-1 ASAtetrahydrop^ H-indol«5-yI)urea 
NK24>utylthto)Frfienyl-N , -(3-(1 -ethyi-1 ,23.4^tetrahydrowrfdIn-4^l)-l H-indol^-yl)urea 
N-(44»Jty!thio)phenyl-N , -(3-(1 H8obutyl-1 A3,«etrahydro^dIfM-yl)-1 H-lndol-5-yI)urea 
N-{3-metfryDph8nyl-N , -(3-(1 -f>rapyf-1 < 2 t 3,4-tetrahydropyridin-4-yl)-1 H-indoI-5-y!)urea 
N«(4-ethyOphenyW-(3-(1 -fc^butyl)-1 ,2,3,4^etrahydropyricGr^ H-indol-5-yl)urea 
N-{2-eth^phenyW-{3-(1 -(3-pentyl)-1 AS^tetrahi^ropyridln-^yO-l H-fadoI-5-yl)urea 
NHS-proj^phenyi-hr-p-tl -(2i3entyl)-1 ,2, 3,44etrahydropyrlcQn-4-yI>1 H-indol-5-yt)urea 
NK2^sopn^0phenyI-N ? -p-{1 -othyM ^,3 ( 4-t8trahydrcpyridIn-4-yO-1 H-indoI-5-yl)urea 
NKS-butyOphenyl-NHS-fl -propyl-1 f 2,3,MefrBhydit^dIi>4-yI)--1 H4ndoI-5yDurea 
NK^ethoxycarbonyOphenyt-fvr-ta-tl -feBfrbutyi)-1 £ A4 j t0trahydropyridin-4-yl)-l H-indo!-5-yt)urea 
NK3-€thoxycart»nyOpheny»-N , -(3-{1 -(2-pBntyl)-1 ,2,3Atetrahydroj^r{din^y!)-l H-indo!-5-y!)urea 
NK2^m>paxycart)onyOpheiTyI-N , "{3-(1 -ethyM ,2 ( 3>tetrahydropyricCn-4-^1 H«indol-5-yl)urea 
N^^ropoKycartonyljphenyf-N^fl -isobutyi-1 ,2 ( 3,4"t8trahydropyridln-4-yi)-l H-tndoI-5-yf)urea 
N^S^aJtoKycarbonyOphenyl-N'-^l -neopentyM A3,4-telrahydrqyrtdir>4-yl)-l H4ndol-5-yI)urea 
NK2,3«iibK>nra)ph^ 

N-{2-bromo^-lodo)ph8nyl-N , K3-(1 -(2-psntyl)-1 ,2,3,6-tetrah^pyr!dln^yl)-1 H-tndoI-5-yt)urea 
^3,4-difluoro)ph©Tyl-N , -(3-{1 -butyM ^^.B-tetrahydropyiidln^yO-l H-indo!-5-yl)urea 
NK3^oro^romo)phaTy!-N'-p-(1 -(3-pentyl)-1 ,2,3.6-telrahydro|vrtcnn-^^)-1 H-indol-5-yi)urea 
^2^romo^luoro)phenyl-Nr«p-(1 -methyM A3,MetrBhydnwridin-4-yI)-1 H-indol-5-yi)urea 
N-{2.4-dnodo)phenyf-Nr-(3-(l -(seo4aityl)-1 ,2,3,6-tetrHhydropyrldirv4-yl)-1 H-indo!-5-yDurea 
NK2KWoro-5-fodo)phenyl-ISP-(3-{1 -haxyM A3,WelrahydropyrW!n-4-yI)-1 H-lndol-S-yQurea 
N-(2^ro«-Iocto)phenyl-^ ,2,3 f 6-tetoh>drc^yrtdirv4-yl)-1 H-tndol-S-yOurea 

NK34luoro*diIoro)phenyl-isr-(3-<1 -(2-pentyO-i A3,84slmhydropyr!diri^yO-i H-lnctol^5-yI)urea 

rH>henyl-Ni3rqD^lsr-(3-(1 -teobtrtyl-1 .2,aMetrahydrq^rtdlrv4-yO-1 H-lndoi-5-yOurea 
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Ni3henyl-N*utyl-N^ 

N-methyl-N-propyl-Nr-Ca-tl -(3«pentyD-1 ,2,3,W©trahydro|^riclin-4-yO-1 H-indoI-5-y!)urea 
N^-N-isopropyW^^ 

N,ISI^ropyI-NH3^1-isotoJlyl-1 ^,3,6-t0tmhydro^n-4-y!)-1 mndoi-5-yl)urea 
N-kxjtyl-N-propyl-N'-{3-(1 -teobutyl-1 ^.S.e-tetmhydropyrldln^y^l H-Jndol-5-yi)urea 
N-butyl-N-feopropyl-NT-p^l -Isopropyl-1 ^,3, W^rahydrtwrIclln-4-yO-l H-indd-5-yl)urea 
N-hexyW-^-O i3ropylpip^din^^-1 H-indoI-5-yi)urea 
N-(2-buten-4-yi)-NP-(3-(1 -buty!piperldin-4-yI)-1 MndoI-5-^urea 
NK2-penten*yO-I^W1-fe»biJtyl^ 
N-{t ^exen-S-yQ-N'-p-O -pentyIpIperidln-4-yl)-1 H-IndoI-5-yi)urea 
N-tS-heJoan-S-yO-N'-fSKI K3i3enty0pip8rtefln-4-yI)-1 mndoI-5-yl)urea 
N-cycIoprc^yi-N-tS-O -haxytplperldin-4-yl)-1 H-indd~5-yl)urea 
N-^yclopentyl-N'-p-tl -f3i)entyl)plp8ridin-4-yl)-1 H-indd-5-yOurea 
N-cycIoodyl-N , -(3-(1 -{tffll-butyl)pfp8ridlrv4-y0-1 H-!ndol-5-yI)urea 
N^^loroJphenyl-N'-p-fl 4auttf piperidln-4^-1 H-indd«5-yl)urea 
N-^-bromoJphenyl-N'^l i»ntylpip8ridin-4-yi)-l H4ndokS«yI)urea 
N-tMuoroJphenyW-PKI ^exylpip^idtn-4-yO-l H4ndol-5-yI)urea 
N-JS-lodoJphenyl-lsr-p-msthyl-a-tl -butyIplpericfln-4-yD-l H-indoI-5-yI)urea 
N-(3-pheryQphenyI-NH3-{1 ^ropylplpericfln-4-yI)-1 H-indol~5-yI)urea 
N-(4-ethQxy)phenyI-NT-{3-(1 -(^Wyl)pip8ridln-4~yl)-1 H-indoI-5-yi)urea 
N-(2-^thQx^ph8nyI-Nr-{3-(1 -nec^entylp^5er!d!n-4-yI)--1 H-fndoi-5-yi)urea 
N-tS-propts^phOTyl-hr-CS-fl -(2^>8n^pip8ricIIn-4^-l H-indd-5-yflurea 
N-(2-isopropaxy)ph^ 

N-C^teopropaxyOphenyl-N'^l -B0buly^>iperidin-4-yI)-1 H-indoI-S-yQurea 
N-(34>u^)phenyI-Nr-(3-{1 -propyiplp8rldin-4-yI)-l H-indd-5-yDurea 
N-(44orn^phenyW-(3-(l -(g^butyI)plpei1din-4-yO-1 H-fndd-5-yI)urea 
N-(24orrn^ph8ntf-NH3-(1 -p-p8ntyI)pfperIdin-4-yl)-i H~indd-5-yl)urea 
N-p-acety^phenyl-N-CSKI -(2-perrtyI)pip0rldin-4-yI)-1 H-indoI-5~yI)urea phenylpropionate 
N-(3i3ropanoyl)pheny!-N^ Wndd-5-yi)urea 
N-<34foirfthio)ph^ H-irrdol-5-yI)urea 
N-(2-8thyithio)phenyW^ H-!ndo!-5-yl)urea 
N-(3^r<i^o)phe^-NH3i3teridin-4-yO-l H-indol-5-yI)urea 
N-(3-!8opropyithio)phenyl-NP-(3-(1 -f80pr(^!piperidin-4-yO-1 Mndol-5-yl)urea 
N^^ethyQphenyl-N'-^l -pro|^lp!perldIrv4-yi)-1 H-indoI^/Qurea 
N^S-ethyQphenyl- W-(3-(1 i38ntylpip^idln-A-yI)--1 H-indoI-5-yl)urea 
N-p^ro^phenyl-N'-p-fl ■^■^utyI)piperidln-4-yl)-1 H-indd-5-yI)urea 
N-p-isoprojjyOi^ienyl-N'-CS-CI ^soproR^eric0r>4-y0-1 H-indol-5-yi)urea 
NK44xrtyI)phenyl-NH3-(1 -meihyipipericfii>4-y0-l H-indd-5-yl)urea 
N-(2-butyI)phenyi-N , -(3-(1 -butylplperidln^yO-l H-indoi-5~yl)urea 
N^3^etteKycafbony^ -pentylpiperidin-4-^)-1 H-indoI-5-yl)urea 

NK2-ethGxycari»^ H-indo!-5-yl)urea 
NK4^oxycart»ny0pte^ H-lndo!-5-yI)urea 
N^3iaropaxycarbonyl)ph8n^ -l«)butytplpei1din-4-yI)-1 H-indoI-5-yOurea 
NK24xrtaxycarbony0phenyl-N , -(3-(l ^>ropytplp8fidin^yI)"l H-lndoI-5-y!)urea 
N^^KiibrornoJphenyl-NHSKI ^^ropylptp8rtdIn-4^0-1 H-lndd-5-yI)urea 
N-(2-bromo^-iodo)phenyI-N , -C3-(1 K2i>e^pipeiidin^y!)-1 Mndol-5-yI)urea 
N-(3.4Klif Iuoro)phenyi-N'-(3-(1 4>utylpip8ridIn-4-yI)-1 H-indol-5-yi)urea 
N-p^Ioro^romoJphenyl-NT-p^l -(3i>enty0p^eridin-4-yI)-1 H-indd-S-yQurea 
N-(2-bromo^luoro)phenyl-N , -(3-(1 ^ethyipiperidln-4-yI)-1 H-indd-5-yI)urea 
N-(2,4Kfiiodo)phenyl-IST-(3-(1 -fefiC-butyI)pip8ridin-4-yI)"1 H-indd~5-yi)urea 
N^-chloro^odojphenyl-N^I ^exylplp8rfdln-4-yI)-1 H-indd-5-y!)urea 
NK2^ro^lodo)^entf ^ H-lndd-5-yI)urea 
N^34luoro-5s*!oro)ph^ 
N^3i5h8npropyO-NH3Kl-prop^Ip8rlc^ 
N-8thyl-N-phenyI-Nr-(3K1 -btrtyipip8rfd)n^y0-1 H-indd-5-yflurea 
N-<sopropyI-N-j^8ny]-Nr-{3-{1 -fefiC-buty!)pip8ridin-4-yI)-1 H-indo!-5-yDurea 
N-8thyl-N-methyi-N t -(3-(1 -(2-perrty0piperidIn-4-yl)-1 H-lndoI-5-yl)ur8a 
N-methyl-N-feojropyl-Nr^ 

N-ethyl-N-propyI-N , -(3-(1 -neop8ntylp!p8rlcDn-4-y!)-1 Mndo!-5-yl)urea 
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N-ethyl-N-butyl-NH^I -(2-pentylpiper idin-4-y{> 1 H-indol-5-yl)urea 

Niaro^N-ieopropyi-N'-^l -teobutyt|KpOTdin-4-yI)-1 H-indol-5-yi)urea 

N f NWB8oprtwl-N , -p-(1 -bu^lpipertdln-4-yO-l Wndoh5-yI)urea 

N,N«iIbutyW-(3-(1 -butylp!peridln-4?l)-1 H-indol-6-yl)urea 

5-feoprc^xycarbonytarn{no»3-(1 -ethyl- 1 ropyiidIn-4-yO-2 -ethyl- 1 H-indole 

5^1 -^rten^ylaxy)carbonylamino^-(l -isopropyi-1 ^,3,6^etrahydropyiid{n-4-yl)-1 H~lndoie hydrochloride 

5-(1 ■penten^y!cxy)carbonylarrdno-3-(1 -isobutyl-1 ^.^S^tetrahjdropyrfdln^-yO-l H-indoie 

5<14)utBn-^ylaxy)carb^ 

5-(3i3entBn«5-ylc^c^ -1 A3 P 64etrahydroj^rH^yl)-1 H-indole 

5^2-heo^^ylOK^<»itonyIamirio-3-(1 -(2-pentyl)-1 A3,648trahydropyri(fln-^yi)-1 H-indole 
5^4-hexerh6-y ox^carton^amino-3-(l -{neopentyI)-1 ^.a.e-tetrahydrapyridln^yO-l H-indole 
5<2-chlonDphenQ3v)carbonylamino-8-{l -(3-pentyI)-1 ^ i a,6-tGtehydropyrtdi]>4-yi)-1 H-indole 
5K3-fluorophenoxy)car^^ ^.S.e-tBtr^dnwridin^yO-l H-indoie 

5-(3-bromophen^ 

5-(2-bromophenoxy)car^^ -neopentyM ,2 t 3,6-tetrahydropyridIn-4-yO-1 H-indole 

5^3-todophenox^<^onylamino-3-(1 - (tert -butyl)-1 ^,3,6-tetrahyd^5pyridln-4-yl)-1 H-indole 

5-(3-methQxyphenoxy)car^^ ~lsopropyi-1 Z3,6-t8trahydrq3yrtdin-4-y0-l H-indole 

5-(4-©ltoKyphencK^^ 

6K2-elhOKy)ph8naxycarte 

5-(3-propa«yphencKy)^^ 

5-(2-butaxyphenGxy)cart^ -(2-perrtyi)-1 ,2 t 3,6-tetrahydropyrWi^4-yi)-1 H-indole 

5-(4-butaxyphenaxtf carter^ -hexyi-1 ,25,8-tetrahydropyr!din-4-y0-1 H-indole 

5-^dobutaxycato ^^butyi>1 ,2,3,6-tetrafytopyri^^ H-indole 

5<ydooctylQxycarbonylamino-3-(1 -butyl-1 ,2,3,8-tetrahydropyr!dln^-y0-l H-lndole 
fr{butaxymethoxy^ -propyM ,2,3,8-tetrahydropyr^ Wndole 

5-(ethraypropQxy)carl3^^ -methyl-1 ^^.S-tetrHhydropyridin-^yl)-! H-indole 

5-butaycarbonylarT^ -propyipiperidin-4-yi)--2-propyl- 1 H-indole 
5-(2-buten»4-yloxy)ca^^ H-indole 
5-(2-penten*yloxy)c»^^ -{g^-buiyI)piperidn-4-yQ-1 H-indole 

5-{1 -he^-6-ylQxy)aut»nylamino-3-(1 -pentyipiperrclin-4-y0-1 H-indole 

5- ^exen^tfaxtfcarbon^^ H-indole 
6K3KWorophenox^cariM)nyIarrano-3-{1 -hexytpiperidin-4-yi)-1 H-indole 

6- {2^orophenQx^cartonyianTino-3-(1 -butyjpiperidln-4-yO-l H-lndole 
5-(4-fluorophenoxtfcar^^ -per^piper1din-4-yi)-1 H-indole 
5-(4-bromophenox^caibonylamino^-(1 -propy!pIperidin-4-yl)-1 H-indole 
5-(2-iodophenoKy)^rbonyi^no-3-(l -feobutyiplperidin-4-yl)-1 H-indole 
5-(4-iodophenaxy)carbonylamino-3-{l -(2-penty%)iperfcDn-4-yl)-1 H-indoie 
5^hJorc^enaxy)cato^ 

5-(2-metacyphenaxy)ca^^ H-indole citrate 

5-(3-ethoxyphenaxy^^ -propylplpertdrM^-1 H-indole 

5-(4i3ropaxyphenc^)carbor^^ -^fi43utyI)piperidin-4-yl)-1 H-indole 
5-{2-propaxyphenoxy)carbonytamino-3-{1 -{2-pentyl)piperidin-4-yi)-1 H-indole 
5-(3-butocypherK^^ 

5-cydoprop®cycajtonylamino-3-{1 -gfii-butyi)piperic0n-4-yi)-l H-indole 
5-c^ohexylaxycarbonylamlno-3-{l -isobutytpiperldln-4-yi)-1 H-indole 
5-cydooc^axycarbonylamlno-3-(1 -isoprc^Ipiperidin-4-yI)-1 H-indole 
5KfOTpcxyethoxy)carto^ -ethy!pipertdln-4-yl)-1 H-indole 

5-(4~methoxybutoxy)car^ 

5-{ecety0amino-3-(1 -hexyi-1 AS.B-tetrahydropyrfcOn-^yO-l H-indde 
5-(butyroyl)amlno-3-(1 -(2-perrtyl)-1 A3,Me!rahydropyfWin-4-yl)-1 H-indole 
5-{pentant^I)amlno-3-{1 -pentyi-1 £ A64etrahydrop^^ H-indole glycoflate 
5-{2-metfiyftnitanoyi)amlno-3-(1 -(g§&-butyl)-1 ,2,3 t 6^etohydropyridln-4-yi)-l H-indole 
5-(2,2<fimethyIiMiqDamv0a^o^{ , l -isciutyl-1 A3,64elrahydn^yridin^-yl)-1 H-indole 
5-{heptanoyI)amino-3-(1 -ieopropyl-1 A3,6-tetrahydropyridin-4-yi)-1 H-indole 
6KcydooctyIcart)ony0amIno-3-(1 -leobutyM ,2^,6-tetra^ropyrkfl^ 
5-(4-^enyIbutartoyl)arrtno-3-(1 -pentyl-1 ,2 l 3 l 6-tetrahydro^ridln-4-yl)-1 H-lndole 
5-(pheno)vacetyi)arrtno-3-(1 -(3-pentyi)-1 ^.S.e-tetral^ropyrldln-^yl^l H-indoie 
5-(4-phenoxybutenoyI)amIno-3-{l -hexyl-1 t 2,3 t 6^etrahydraFVridin-4-yO-1 H-indoie 
5-(butaxyacety0a^^ 
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5-(4-ethoxybutanoy[)amino-3-(1 ,2 P 3,64etrahydropyridirv4-yl)-1 H-indole tartrate 
5-(butaxyeaibonylac»t^ I 2,3,6-tetrahydropyricfln-4-yI)-1 H-indole 

5-{4-buta>cycarbortf -hexyl-1 ,2,3,6-tetrahydropyiidln-4-yl)- 1 H-indole 

5-benzoyiamino-3-(1 -ethyi-1 ,2,3,6-tetrahytlro^TfcQri-4-yi)-1 H-indole hydrochloride 
5-benzoylamlno-3-(1-pr^ 

5-benzoylamlno-8-(1 -isopropyI-1 ^ f 3,&^etrahydropyridln^yl)-l H-indole 
5-benzoylamino-3-(1 -butyl-1 ,2 l 3.WetrahydropyricGn-4-yD-l H-lndole 
5-benzoylamino-3-(1 -isobutyl-l ,2,3,6^etrahydropyricfin-4-yl)-1 H-indole 
5-benzoylamino-3-{1 -{ssc*butyl)-1 A3,6^etmhydropyrWii>4-^)-l H-indole 
5-benzoylamino-3-{l -(tetf-butyl)-1 f 2,3 f 6-t8tmhydrap^ln-4-yl)-1 H-lndole 
5-benzoylamino-3-(1 -pentyi-i ^^.S-tetrahydropyrldin-A-yl)-! H-hxide 
5-benzoylamino-3-(1 -(2-pentyI)-l ^,3,6-tetrahydro|^ridin-4-yl)-1 H-indole 
5-benzoylamino-3-(1 -(8-pentyl)-l A3,6^etrahydrap^din-4-yl)-1 H-lndole 
5-benzoylamino-3-(1 -neopentyl-1 , 2,3, Metra^rc^dln-4-y^1 H-indole propanesulfonate 
5-toenzoylamino-3-(1 -hexyl-1 .^S.S-tetrahydrofyiidin-^-l H-lndole 
S-^uorobenzoytyamino-S-tl -ethyl-1 ,2 t 3,6^ebBhydropyrfcfin-4-yI)-1 H-lndole fumarate 
5-(4-fluorobenzo^amino-3-(1 -propyl-1 f 2,3,6^etrahydropyiW 
5-{4-fIuorobenzoy0amino-3-(l -isopropyl-1 ^.S^tetmhyd^yrklln-^-l H-indole 
5-(4fluorobenzoyI)amino-3-(1 -butyi-1 ^^.e-tetrahydnopyridin-^yO-l H-lndole 
5-(4-fluor<*enzcyI)amlno^-(l -fsobutyi-1 ,2,3,Metmhydn^yricnn-4-yI)-1 H-indole 
5-(4^fIuorobenzoyI)am{no-3-(1 -(s^butyi)-! ^^^etrahydropyridin-^-yO-l H-indole 
5-(4-fluorobenzoyI)amino-3-(1 -Qfici-butyl)-1 i 2 I 3 l 6-tetrahydropyrldin-4-yl)-1 H-indole 
5K4^rc*enzpyO-N-methyla^ naphthalene-1 -sul- 

fonate 

5-(4^uorobenzoyl)amino-3-(1 -{2-pentyl)-1 f 2,3,6-tetrahydropyridln-4-yI)-1H-indoIe 
5-(4-fIuorobenzoyi)amlno-3-(l -(3-pentyl)-l ,2,3,Wetrah^pyridin-4-yI)-1 H-lndole 
5-{4-fIuorobenzoyI)amino-3-(1 -neopentyl-1 ,2,3,6-telrtfiydropyricDn-4-yO-1 H-indole 
5-(4^Iuoi^)enz^0amino-3-(l -heocyM ,2,3,6^tetrahydrtwridIn-4-yf)-1 H-indole 

5- {2-chiorobercKyf)amIno-3-(1 -ethyf-1 ,2,3 f 6-tetrahidit^din-4-yI)-1H-lndoie 
5K2-chlorobenzoyl}amino-3-(1 -propyi-1 ,2,3,6^etrahydropyridin-4^-1 H-lndole 
5<2-cWoroben2^arnino-3-(1 -isopropyi-l £,3,6-tetrahy^pyricGn-4-yI)-1 H-lndole 
5K2-chIorobenzx^l)amno-3-(l -butyi-1 ,2,3,6-tetralTydrKwrWin-4-yl)-l H-lndoie 
6^2-ch!orobenz(^l)amino-3-(1 -1801^-1,2,3,6-tetrahy^^ H-indole 
5K2^orobenz<yl)arnlno-3-(1 -{sec-butyl)-! f 2 ( 3,6-t8trahydropyridln-4-yl)-1 H-indole 

6- (2-dTlorobenzoyI)amirK>3-(1 -Qedt-fautyi)-1 , 23,6-tetrahydropyrklin-4-y0-l H-lndole 
5-(2-<^orobenzoyO-N-ethylamino-3-{1 -pentyM ,2 l 3,8 J tetrah^Jrcwrldh-4-yO-1 H-indole 
5-{2-(Woroben2oyl)anrtino-3-(1 -(2-pentyI)-1 ,2,3,6-tetrahydropyric^^ H-indole 
5-(2-(^orob8nzoyI)an^no-3-(1 -{3-pentyl)-1 , 2,3,6-tetrahydropyric0n-4-y0-l H-indole 
5-(2-chIorobenzoyI)aiTHm)-3-(1 -neopentyl-1 ^ A64etrahydropyr^-4^-l H-indole 
5-(2-chIorc*enzoy!)amin<>^(1 -hexyl-1 ^.S.^tetrahydropyrldln-^-yO-l H-indole 

5- (3-bromobenzcyl)amIno-3-{1 -propyl-1 ^^.S-tetrahydropyrldln-A-yO-l H-indole 

6- (2-lodOben2oyO-Ni3ro^amino-3-(i -(sec-butyl)-! AS.e-Wrahycfropyridin-^-yO- 1 H-lndole 
5-(3-elhylbenaKyl)amino-3-(1 -propyl-1 ,2,3,6-tetrahydropyrldln-4-y0-l H-lndole 

5- (4-pro^ib8nzoyDamino-3-(1 -(tfitt-butyO-1 ^,3,6-tetrahydroi^iidin-4-y0-1 H-indole 
5^2-propyft>enzoy0arrtno-3-(1 -neopentyl-1 ^^.e-tetral^clropyridin-^yO-l H-indole 
5K3-butyIbenz0yl^ H-indole 

6- (4-ethoxybenzcyI)antino-3-(1 -(sra-butyl)-l ^ f 3,6-tstmf^ropyjtiin-4-yI)-1 H-indote 
5-{2-ethcK^en^-N-i8opropyl^ 

5-(3-propajQfbenzpyl)amino-3K ^^,6-tetrahydropyricfln-4-y0-1 H-indole 

5K2-butaxybenzoyI)amino-3-(1 -ethyl-1 AS.e-tetrahydrop^rWin-^-l H-indole 
5-{44jutoxybenzc^amino-3-{1 -isobutyi-1 AS.e-WahydropyricOn^yg-l H-lndole 
5K3-perrtoxyberaoyl)anftf no-3-(1-propyl-1 ,2, 3,6-telrahyclropyridin-4-yI)-1 H-lndole 
5-(3-hexyloxyben2oy0amino-3-(1 -(gec-butyO-1 A3,B^ettBhydropyric0n-4-y0-1 H-lndole 
5-{3-heptyloocybenzpyDamino-3<1-h©(yl-1 ^,3 f 6-tetrahydropyiidin-4-yl)-1 H-lndole 
5-{2-octyIc^enzoyl)amino-3-(1 -neoperrtyl-1 ^.^e-tefrahydropyrWIn-^ylJ-l H-lndole 
5^4-octylc»^en2oy0amino-3-(1 -(2-penty0-1 ,2 3,Wetrahydrq^ln-4-yi)-1 H-indole 
5K3-octytax^enzoyl^ 

5K3-methyitWobenz^l)amino-3-(1 -JsopropyM ^,3,6Ht8tmhydropyrldIn-4-yD-1 H-lndole 
5-(4-propytthlobenzoyI)-N-butyiarrtfno-3-(1 -methyl-1 ,2,3,6-tetrahydropyridIn-4-yO-1 H-lndole 
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5K2i)rapyIthiobenzoyI)anrrint>6-(1 -butyi-1 A3,WetrahydrQpyiidirv4-yO-1 H-lmtola 
5^8-but^iob8nzoyI)amlnc>-3-(l -hoxyl-1 .a.S.S-tetrah^ropyridin-^ytJ-l H-indole 
5^2Hiftrobena^airtno-3-(1 -isopropyi-1 ^AS^etrahydrq^dlrM-yO-l H-lndole 
5-<2-cyai^enzoyl)^^ 

5-(2-(dlmethylam^^ -neopentyl-1 ,2A6-tetrahydropyr^^ 

5-<3-(c0eihylamino)ben2^ p2,3,Metrahydropy^^ H-indole 

5^4^diprx^amirio)benz^amino^1 iwopyl-1 , 25.W«»Bhydro^din-4ifi)-1 H-indole 
5-(2-trffiuoromethax^^ ,2,3,8-tBtrahydropyridln-^yO-l H-tndole 

5<3-trffluoromethOK^^ H-indole 
5K3-formy!berm^)amino-3-(l -(2-pentyl)-1 2,3,64etrBhydrop^ H-indde 
5-(3-acetylbena>y^ 

5-(2-(propanoy9ber^ -butyM ^,3,64etrahydro|^r!dirv4-yI)-1 H-lndole 

^(propanoyl)^^ -pentyl-1 ,2 Ae^tetrahydropyiMn^yl)-! H-lndole 

5-{3-03Utancy0b8nzcyDamino^-(1 -methyi-1 A3,6-tetrahydro|^i1cQn^yO-1 H-lndole 
5K3-(ben2Dyi)ben^ -(3-perrtyI)-1 ,2,3,6^etrahydropyrtdln-4-y0-1 H-indole 

5-(3-memanesuffonylbe^ -{gfifrbutylH £,3,6-tetrahydropyri^ H-indole 

5K3-ethane^fonylben2oy0amino-3-(1 -propyl-1 AS.e-tetrahydroj^ridin^yO-l H-indole 
5-(2-butanesuIfbnylben2oyl)an^ ASie-tetrahydropyridln-A-yO-l H-lndole 

5-(3-butanesu!fony^^ ,2,3, 6-trtrahydrapyrid!n-4-yl)-1 H-lndole 

5K2-phenyIbenzcyl)amin^3-(1 -(2-pentyl)-1 f 2 f 3,6-tetmhydroi^c0rv4-yl)-1 l-Hndole 
5K2,3<nbrom6)ben2^arrtno-3-{l -isopropyM ^.S^tetrahydropyrfcfin-^ylJ-l H-lndole 
5-(2-brom^odo)ben2^^ H-lndole 
5K3,4<0fluoro)benzpy^ ,2A8-4etrahydropyrl^^ H-indole 

5-<3-<WonHW>rora^^ 
5-(2-bronro-44luoro)b^ 

5^2,4<iHodo)benzoylamino-3-(1 -fcgfi-butyl)-1 ,2,3,8-tetrahydropyi^^ 
5H2-chloro-5^oJ»nzoylamino^-(1 -hexyl-1 ,2 l 3,8-t8trahydrcwrfcnn-4-yl)-1 H-lndole 
5K2^luoro-6-fodo)bertt(ylamlno-3-(1 -(tert-butyi)-1 f 2 t 3,Wetnahydroi^ricfln'4-yl)-l H-indole 
5KWluoro-5^oro)benzo^ ,2,3 ( 6-telrahydropyridln-4-yl)-lH-Indole 
5-{2-thienpyI)amino^-(1 -ethyl-1 ^ f 3 ( 6-tetrahydr(wridin-4^y0-1 H-lndoie 
5-(2-thienoy0amino^<1 «propyl-1 ,2 ,3 P Wetrahydropyridin-4-yI)-1 H-indole 
5K2-thieno^amino-3K1 -fcopropyl-1 A3,6-tetmhydiwW^-4-yO-1 H-indole 
5-{2-thIenoyI)amino-3-{1 -butyl-1 A3,6-tetrahydropyridin-4^0-l H-indde 
5-(2-thlenoyI)amino-3-(1 -lsobutyl-1 A3,64etrahydropyrldln-4-yI)-1 H-indole 
5-(2-tWenoyl)anrfno-3-{1 -(sec-butyQ-1 A3,WetrahydropyrfcDn-4-yl)-1 H-lndole 
6K2-thlenoyI)amino^-(1 -tted-butyl)-1 AS.e^tetrahydro^ridlrM-yl^l H-lndole 
5<2^hiencv0arnino-3-(1 -pentyl-1 A3,6-tetrafvdiWic^-^D-1 H-indole 
5-(2-thienoyI)amino-3-{1 -(2i>entyi)-1 ,2,3,6^etrahydropyrldjn-4-yI)-1 H-indole 
5<2*ienoyI)amino-3-{1 -(3-pentyl)-1 A^S^etrahydnwridirM-yl)-! H-indole 
5-(2-ihienGyI)aminc^3-(1 -neopentyl-1 ,2,3,6-tetrahydropyr^^ H-lndole 
5-(2-ttiienoyI)amino-3-{1 -hexyl-1 ^.a.e-tetrahydropyrtdn^-l H-indole 
5K3-thienoyl)amlno-3-{1 -ethyM A3,6^etrahydn^din-4-yQ-1 H-lndde 
5-(3-thienoyi)amlno-3-(1-pr<wl-1 ^,3,8-tebBhydropyrIdIn-4-yl)-1 H-indole 
5-{3-thlenoyI)amino-3-{1 -isopropyl-1 ,2 ^.6^tetrahydrow^n-^yl)-1 H-lndole 
5-(3-thlenoyI)amino-3-{1 -butyl-1 ^,3 t Wetrahydropyridin-4-y1)-1 H-indole 
S-(3-thienqy0afT*Kh3-{1 -teobutyl-1 i 2 f 3 l 64etrahydrqyric0n'4^-1 H-indole 
5-<3-thieno^amino-3-(1 -<8ec-butyl)-1 ,2,3,6-tetrahydropyrfcDn-4-yl)-1 H-lndole 
5-(3-thienoyI)amino-3-(1 -QscfrbutyQ-l AS.S-tetmhydropyridin^ylhl H-indole 
5-(3-thlenty0amino-3-(1 -pentyl-1 ^.S.e-tetrahydro^ridin-^yO-l H-lndole 
5-{3-thienoy0amino-3-(1 -(2-pentyi)-1 AS.S-tetrahydropyrtcOn^yO-l H-lndole 
5-(3^ienoy0amimHH1 -{3-pentyI)-1 ,23,Metrahydrcwrfdin^-yi)-1 H-indole 
5-(3-thienoyi)amino-3-(1 -neopentyl-1 ,2,3,6-tetrahydropy^ 
5-{3-thienoyI)anHnch3K1 -hexyl-1 A3,64etrahydn^(fin^yO-1H-indoIe 
5K2-furoyl)amin^ 

5-{2-furayl)amino-3-(1 -propyi-1 ,2,3,6-tetrahydropyrlcfin^-yO-l H-lndole 
5-(2-furoyl)amino-3-(1 -Isopropyl-1 ^,3,Me4rahydropyrldln^yl)-1 H-lndole 
5-(2-furoyi)amino-3-(1 -butyl-1 ,2,3,6-tetrahydio^ H-lndole 
5-(2-fur^0amino-3-(1 -isobutyI-1 ,2,3,6-tetrahydrapy^ H-lndole 
5K2-furoyl)amlno-3-(1 ~(ggs-butyl)-1 ,2 ( 3,&-tBtrahydropyridln^-yl)-1 H-lndole 
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5-(2-furoyI)amino^-(1 -ftffll-butyOpipericGn-4-yI)-l H-indole 
5-(24ur<y0amin(h3-(1 -perrtyl-1 AS.toetrahydropyrid^ 
5K2-furo^amino-3-(1 -(2-penty1)-1 .a^.e-tettBhydropyrWIn-^-yO-l H-indole 
5K2-furoyflamino-S-(1 -(3-pentyf)-1 l 2 l 3,6-tQtrahydropyrWln^yO-1 H-indole 
5K2-*jrc^amIn<>^1-neoperTtyi-1 A3,6-tetraIvclrof^ln^yO-1 H-indole 
5K24uroyDamino-3-(1 -he^-1,2 > 3,6-t8trahydropyiMn-4^ H-indole 
5-{3^o^amino-3-(1 -ethyi-1 AS.Wetrahydropyridin-^ H-indole 
5-(3-furoy0amino-3-{1 -propyl-1 ,2 .S.Welrahydiwfcnn^yD-IH-lndoIe 
5-{3-furoyl)amino-3-{l -isopropyi-1 ^3,6-tetrahydro|^ridin-4-y0-l H-indole 
5-(3-furo^amino-3-(1-bu^ H-indole 
5-(3-fura^amino-3-(1 -isobutyl-1 ,2,3,6rtetruhydrop^ H-indole 
5-(3-fura^amino-3-(1 -(sgfi-butyl)-1 AS^tetrahydropyridin-^yO-l H-indole 

5- {34uroy0amino-3-(1 -(tfirl-butyl)-1 r 2,3, &-tetrahydropyrid!n-4^yI)-l H-indole 
5K3~furoyQamino-3-(1 -perrtyl-1 ,2,3, WetrahydropyricDn^yI)-1 H-indoie 

6- {3-furoyI)amino-3-(1 -(2-pantyl)-1 ,2,3,6-tetHhydropyiidln-4-yl)-1 H-indole naphthalene-2-suIfonate 
5-(3^furcyI)amjno-3-(1 -(3-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yI)-1 H-lndole 
5-(34uroy0amino-3-(1 -neopentyi-1 ,2,3,6-tetrahydropyrldln^ Wndoie 
5-(3-funyi)amino-3-(1 -hexyl-1 ,2,3,6-tetrahydropyricfln^yl)-1 H-indole 
5-(propanoyI)amino-3-(1 -neopantylplperidin-4-yl)-1 H-lndoie mandalate 
5K2-methyIprapanoyl)amino-3-(l -(3-perty0pip8ridin-4-yl)-1 H-indole 

5-(2-methyh^ 

5-(2-methylbutan<^-N^^ Wndoie 
5-{hex-3-enoy0amino-3-(1 -propylpiperidin^yl)-! H-lndole 
5-{cycIohaxaneacetyl)amino-3-(1 -teopropylpiperidin-4-yl)-1 H-indde 
5-(<yck)heptyIcarbon^amhTO-3-(1 -butyipipertdin-4-yi)-1 H-indole 
5-(4^enylbutanoy^^ H-indole 
5-(5-phen^perrtanoyI)amino-3-(1 -(2-perrtyl)piperidin-4-yl)-1 H-lndole 
5~(3-phenoxypropanoyl)amino-3-(1 -neopentylpipertdln-4-yl)-1 H-indole 
SKS-phencxypentano^anrt^^ 

6K3-propoxypropanoyl)amino-3-(1 -ieopropylpiperfciln-4-y0-1 H-lndole 
5-{5-methaxypwtanoyi)amlno-3-(1 -isoproj^ipiperidin-4-yi)-1 H-indole 
5-((3iDroporycarbonyl)propanoy0amIno^-<1 -isobutyipiperidin-4-yI)-1 H-indole 
5-((5-methaxycarbon^pentan<^0amIno-3-(1 Hscpropytpiperidln-4-yl)-1 H-indole 
5-(benzoyl-N-ethyi)arrtno-3-(1 -elhyip!peridin-4-y0-1 H-indole 
5-benzoylamlno-3-(1 -prapylplpericfli>4-yl)-1 H-Indde 
5-tenzoylamino-3-(l -teopro^iperlcfin4-yl)-1 H-lndole 
&bena>ylamino-3-(l -butyipiperidin-4~yl)-1 H-imloie , 
5-benzoyiamino-3-{piperidin-4-yI)-1 H-indde 
5-benzoyiamino-3-(1 -isobutylpiperic0n-4-yi)-l H-indole 
5-benzoylamino-3-(1 -fegsHauty0plperidin-4-yl)-1 H-indoie 
5-benzoylamino-3~(1 -<^43utyl)plp8rtdin-4-yl)-1 H-lndole hydrochloride 
5-benzoyi-N-propylamino-3-(1 -pentylpiperidin-4-yO-l H-lndole 
5-benzoylamino-3-(1 -{2-pen^piperidln-4-yi)-1 H-indole 
5-benzoyIamIno-3-(1 -(3-penty0pip8rtcfln-4-yl)-1 H-indole 
5-benzoy!amino-3-(1 -neopentyipiperidin-4-yI)-1 H-lndole 
5-benzoyiamino-3-(1 -hexylpiperidln-4-y0-1 H-indole 
5-(4-fluoi^enzoyi)arnino-3-(1 -ethylpip8ridin-4-yI)-1 H-indole 
6K4-flim>benzoyl)amfno-3-(1 -propylpiperidln-4-yI)-1 H-indole 
5-(4^luorobenzcyDamino-3-(l -Isopropytpiperic0n4-yl)-1 H-indole 

5- (4-fluoroberttoy0amino-3-(1 -bu^ipiperidin-4^l)-1 H-indole 

6- (4^orobenzc^I)amlno-3-(1 -isobutyIpiperldin-4-yO-1 H-indoie 
5K4^uorobenzoyt)amino-3-(1 -(fiflc-laityQplpericHn-4-yI)-1 H-indoie 
5K4^orobenzoy0amino-3-(1 -(J^-butyl)rt3erWin-4-yl)-1 H-indole 
5-(4^uorQbenzoyDamino-3-(1 i)errtylpiperidin-4-yi)-1 H-lndole 
5-(MluorobaTK>y0amino-3-(1 -(2-pentyl)piperlcfln-4-yl)-1 H-lndole 
5-(44luorobenzoy0amino^-(1 -(3-peniyl)p^eridin-4-y0-1 Wndoie 
5-(4^uorobenzoy0arnino-3-(1 -neopentytplp8ricfln-4-y0-l H-indde fumarate 
5K4^uorabenaavt)amino-3-(1 -hexylpiperidln-4-yl)-1 H-indde 
5-(2-^iorobenzcyI)amIno-3-(1 -ethylpiperidln-4-yi)-1 H-indole 
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.5<2K^orabsnz«yl)airtno-8-{1 i>njpy!pipericfin-4-yi)-l H-indole 
5K2^orob8nzo^airtno-3-(1 -isq^q^piperidin^yO-l H-indole 
5^2^oroben2xyI)amino-3-(1 -butyfpiperfcGrMl-yg-l H-indole 
5-(2-chlorobenzDy^ 

5^2^orob8nz^am!no-3-(l -^fi^baityf)plperkilrh^-1 H-indole 
5-{2-<^Iorob8ray0anftino-3-{l -Gfifl4}uty0p!p8ridin-4-yf)-1 H-lndde 
5K2^orobenzoyl)amino-3-(1 -pentytpiperidin-^yO-1 H-indole 
5K2^orob8nay0airtno-3-{1 H£-pentyI)piperidirv^-l H-indole 
5^2^orob8rmyf)amina^-(1 ^^»n^l)^r!dln-4^I)-1 H-indole 
5^2^oroberayl)amino-3-{ 1 -neopentylplpericCrv4-yi)-1 H4ndo!e 
5-(2-<^orabenzoyl)ar^ -hex^IperldIn-4-yl)-1 H-lndole 
5K2*romoberttcyl)amino-3-(1 -buty!plperIdln-4<-yl)-1 H-lndole 
5^4-ethyIber«(yI)anrdno-3-(1 -ethyipipertdln^yl)-1 H-tadole 
5^2-ethyibenzoyI)amino-3-{1 -lsobutyipfperidin-4-yQ-l H-lndole 
5^3i3ropyiberE^amino-3-{1 ^2i3entyI)piperkllrHV-yI)-1 H-lndole 
5<44anyD3enzc^rrino^-{l -metWperf^-4-yI)-1 H-indole 
5^24>utylbereK^mino-3-(1 -butylplpertdlrM-yl)-1 H-lndole 
5K3-ethoxybenzcvI)amIno-3-(1 -perrtylplpertdIn-4-yl)-1 H-lndole 
5K2-propoxybenzoyI)amIno-3-(1 KJ^-b^pIpertdhv4-yl)-1 H-lndole 

5- (3-butQKybenzoyl)amlno-3-{1 -iK3propylpIperld1r>4-yl)-1 H-lndole 
5K4i>errtytaxyben^^ 

6- {2-pentylaxybenzoyl)amlno-3-{1 -butylp!perldlr>4-yl)-1 H-lrtdole 
5-{2-hexytox>i)enz^amim>-3-{1 -pentytpiperidIn-4-yI)-l H-indole 

5<2-nrcthyfthioben»^ Wmtole 
5-(2-elhylthlobaTzoyI)amina3-(1 -ethytpiperidr>4-yl)-1 H-lndole 
5K3-propylfoleb^^ 

5-(3-nitrobenzcyl)amIno-3-(1 -feotojtytpipertcfin-4-yl)-1 H-indde 
5-(3-cyanobenz^anrtino-3-(l -(2-pentyI)pIpeiicDn-4-yf)-1 H-lndole 
5-(4-(c0methylamino)benzoy0amino-3-(1 ^sobutylpipendin-4-yi)-1 H-lndole 
5K2-(cnethytamino^ H-lndole 
^4-(cfieth^amirK))bera^I)amino-3-(1 i*entylpipe!idirv4-yi)-1 H-indole 
5-{3-(dIbu^!amino)ben2XvI)amino-3-(1 -methylplperldin-4-y0-1 H-indole 
5-(4-trffluorometho^ H-indde 
5-(4^rmyl)benzoy0anTino^-(1 -toHwty^lpeilcDn-^yO-l H-lndole 
5-(2-^rmyI)benzoyf)amlno-3-(1 -neopentylpipertdln-4-y!)-l H-lndole 
5-{2-(acetyl)benzcy0amIno^-(1 -(3-pertyI)piperfclin^-yl)-1 H-indole 
5<3-(propan<^benzoyI)amino-3-(l -pentylplp8ridn-4irf)-1 H-indole 

5- (3-(butanoy0benzoyj)amino-3-(1 -metiiylpiperidin-4^1)-l H-indole 

6- (2-{butanoyl)benzoyl)am!no-3-(1 -neopentytpip8rtdln-4-yi)-1 H-indole 
5-(2-(benzoy0berm)yl)amlno-3-(1 -pentyipipertdrv4~yl)-1 H-lndole 
5^2-(methanesuIfonyl)benzoyf)amlno-3-{1 -butylpiperidln-4-yl)-1 H-indole 
5K3-Q?ropaneailtonyI)benz^l)am!no-3-{1 -methytpIperidln-4^-1 H-tndoJe 
5-(2-butanesuIfonyfoenz^ H-lndoie 
5-(3-phenylbenz(v0amino-3-(1 -(tert-^3Utyl)^perfcfln-4^-1 H-indole 
5^2,3«lilOTnro)benz^ H-indole 
5K2^romo-3-ialo)benzoylamlno-3-(1 -(2-penty0plp8rttfn-4-y0-1 H-lndole 
5-(3,4Kfif luoro)benzoylan^ro-3-{1 -butylpiperkiIn-4-yl)-1 H-indole 
&<3-chion>-4^mo)be^ H-lndole 
5-{2-bromo^uoro)benzoytamino(3-{1 -mefayiplpertdln-4-yl)-1 H-indole 
5-(2,4^odo)beiTOylamino-p-{1 -{sss*uty0piperid]n^yl)-1 H-indole 
5-(2-<Woro-54octo)benzoylamlno-(3-(1 -hextf p!per1dln-4-yl)-1 H-indole 
5-(2-fluoro-6-lodo)benzoylamino-(3-{1 -Q^-butyI)pipericfin-4-yl)-l H-lndole 
5-(3-fluoro^5K^oro^enzoyIamino-3-(1 -(2i*ent^pfperfdin^yi)-1 H-indole 
^2-thlere^-I^utylamin^ 

5-(2^ienoyl)amino-3-{1 i3ro^lpiperlc0rv4-yl)-1 H-lndole 
5-(2-thIenoy0amino-3-(1 -lsopropylpIpendin-4-yI)-1 H-lndole 
5-(2-1hlenoyl)anrrfno-3-{1 -butylpiperWIn-4-yl)-1 H-lndole 
5-(2-thieno^amino-3-{1 -isobutyipiperldin-4-yf)-1 H-lndole 
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5<2^enoyI)amino^ 

5-{2-*ienoyI)amino-3-(l -(J^-but^pipericTin^yl)-! H-indole 
5^2-thienoyI)amino-3-(1 -pentylpiperlc0n-4-yI)-l H-indole 
5-(2-thienoyi)amIno-3-(1 K2-pentyI)piperfclin.4-yl)-1 H-indole 
5-(2-thienoyl)amino-3-(1 -(3-pentyQpiperidln-4-yl)-1 H-indole 
5^2^enoyl)antino4^ H-indole 
5-{2-4Wenoyl)amino-3-(1 -hexy!pip8ricrin-4-yl)-1 H-indde 
5-(3-thienoyI)amino-3-(1 -ethtf piperidin-4-yl)-1 H-indole 
5K3-thiem>yl)amino-3-<1 i>ro^iperidin-4-yi)-1 H-lndole 
5-(3-thieno^amlno-3-{1 4sopK^iperidii>4^-1 H-lndde 
5-(3-thienoyl)amino^^ 

5^3-thienoyI)amino-3-(1 -fsobutylpiper1dJn-4-yl)-1 H-indde 
5K3^enoyI)amirK>3-(1 -^^butyOpiperidin^yO-1 H-Wole 
5-(3-thienoyI)arnino-3-(1 ^-buty0pIperidin-4-yI)-l H-lndole 
5-(3-thienoyl)amino-3K1 ^ H-lndole 
5-(3^en<^I)fem!rK>-3-{1 -(2-p8nty0pip«ridin-4-yI>1 H-indole 
5-(3*ienoyl)amino-3-(1 -(3-penty0piperidin-4-yr)-1 H-indole 
5~{3-thienoyl)amino-3-(1 ^eopenty^ipertdln-4-yO-l H-lndoie 
5-(3-thienoyl)amino-3-{l -hexyipiperlcfln-4-yi)-1 H-indde 
5-(2-furoy0amino^(1-ethylpiperfd H-indole 
5-(2-4uro^amino-3-(1 -pro^iperidin-^yI)-1 H-indoJe 
5-(2-furo^amino-3-(1 -IsopropyIpiperldin-4-yl)-1 H-lndole 
5-{2-furoy0amino-3-(1 -butyIpip8iidin-4-yI)-l H-indole 
5-(2-furo^amino-3~(1 -lsoixit^iperidin-4-yl)-1 H-indole 
5-(2-furoyI)amino-3-(1 -fe^buty0piperidin-4^i)-1 H-indde 
5^2-funyl)amino-3-(1 -^-tat^piperidin-^-IH-indole 
5-(2-furoyI)amino-3-(1 -pentyipipeildln-4-yI)-1 H-indole 
5K2-furoyl)amino~3-(1 -(2-pentyl)pipeiidin-4-yI)-1 H-indole 
5-{2-furo^amino-3-(1 -(3i>ent^piperldIn-4-yI)-1 H-lndole 
5-(2-furoyl)amira>3-(1 -neopentylpiperidin-4^l)-1 H-indole 
5-{2-4iroy0amino-3-(1 -hexyipiperkiin-4-yi)-1 H-indole 
5<3-furg^amino-3-(1 -ethyiplperidin-4-y0-1 H-indole 
5-(3-furo^amino-3-(1 -propylplperidin-4-yl)-1 H-indole 
5-(3-furoyflamino-3-(1 -lsopropyip»perldln-4-y!)-1 H-indole 
5-(3-furoyl)amino-3-(l -butylpipa1din-4-yl)-1 H-indole 
5-(34urayQamino-3-(1-isd^^ H-indole 
5-(3-fura^amino-3-(1 -(sec-bajtyl)piperidin-4-vn-1 H-indde 
5-{3-furo^amino-3-(1 -affla^3ut>4)^ridin-4-y0-l H-indoie 
5K3**nroyi)amino-3-(1i^^ 
5-(3-furcyI)amlno-3-(1 -(2-pentyQpIperidin-4-yl)-1 H-indole 
5-(3-furcy0arrtno-3-(1 -p-penty0piperidln-4-yi)-1 H-lndole 
5-{3-furoyl)amino-3-{1 -neopentylplpeiidln-4-y0-1 H-indole 
5-(34uray0amino-3-(l -hsxy!plper1din-4-yl)-1 H-indole 
N-flayridn^-a-c^^ 

NH[fur-3-yl]-5-carbQxamldo-3-(1 -methyM ,2 f 5,6-te1rahydrqpyrldln-4-yl)-l H-indole 
N-[pyrazol-3-yQ-5-cartX3xamido-3-(l -methyl-1 ,2 t 5,6-tetrahydropyndin^yl)-1 H-indde 
N-[thla»l-2-^-5-carbOKamkio-3-(1 -methyl-1 ,2,5,6-tetrahydrapyi1din-4-yI)-1 H-indde 
N-{quindin^y0-5-^^ 

^midazd^-5-<»rt^^ H-indole 
N-[fur^^-6-cart)oxamldo-3-(1 -methyl-1 ^.S.e-tetrahydropyridln^yO-l H-indole 
N-D^midIn-5yO-5-c^^ 

N-pndol-2-yll-5-carbaxamido-3-{1 -methylpiperidIn-4-yi)-1 H-indde 

N-[tocazoI^O'«KalMxamU -methylpiperidin-4-yI)-1 H-indde 
The compounds of this invention are prepared by methods well known to one of ordinary skill in the art, such as 
that generally described in U.S. #4,443,451 , hereby incorporated by reference. While the simple Indoles required for the 
preparation of the compounds of this invention are generally commercially available, their preparations are described in 
Robinson, The Fischer Indole Synthesis, Wiley, New\fork(1983); Hamel, et a/., Journal of Organic Chemistry, §& 6372 
(1994); and Russell, eta!., Organic Preparations and Procedures International, XL 391 (1985). 
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The compounds of the Invention where X is -NR 7 S02R 8 may be prepared by first modifying an appropriate 5-amI- 
noirrdola When R 7 is hydrogea the 5-aminoindole is reacted with an appropriate sutfonyl haDde or anhydride to give 
the c o rresponding sulfonamide. When R 7 is lower alkyi, however, the 5-aminoindole is first acyiated, and then reduced 
with an appropriate hydride reducing agent Alternatively, the 5-aminoindole may be reductiveJy alkylated with an appro- 
5 priate aldehyde or ketone in the presence of a suitable hydride reducing agent to give the appropriately substituted 
indole. These substituted indoles are then reacted with a suffonyi haiide or anhydride to give the corresponding sulfon- 
amide. This chemistry is illustrated in Synthetic Scheme l, where M is methax* ethcxy, methyl, ethyl, propyl, or isopro- 
pyl, UQ is chioro or bromo, and R 1 , R 7 , and R 8 are as defined supra. 
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Synthetic Scheme J. 




When R 7 is to be hydrogen, a solution of 5-amrnoindole in a suitable solvent such as tetrahydrofumn, dioxane, die- 
thyl ether or cOmethytformamide, at a temperature from about ambient to about 0°C, is reacted with a commercially 
available R 8 -suffonyl haltde or R 8 -sulfonic anhydride In the presence of a suitable base such as pyridine or triethyi- 
amine. The resultant sulfonamide may be isolated by dilution of the reaction mixture with water, adjustment of pH, and 



BP 0 733 628 A1 



extraction with a water immiscible solvent such as cfichloromethana The product may be used for further reaction as 
recovered, or may be purified by chromatography, or by recrystalfization from a suitable solvent 

When R 7 is to be lower alkyl, a solution of 5-antinomdoie in a suitable solvent, such as tetrahydrofuran, dtaxane, or 
diethyl ether, at a temperature from about ambient to about 0°C, is reacted with a compound of structure M-C(0)-haIo 
6 in the presence of a suitable base such as pyridine or triethylamine. The resultant compound Is isolated by dilution of 
the reaction mixture with water and extraction with a water Immiscible solvent such as cfichioromethane. This acylated 
product may either be purffied chrom atographically or used directly in the subsequent step. The acytated product is then 
dtesotved in a suitable solvent such as tetrahydrofuran or diethyl ether, at a temperature from about ambient to about 
0°C, and is treated with a suitable hydride reducing agent such as dlbomne or lithium aluminum hydride. The reaction 
10 is stirred from 1 to 24 hours and is then treated with aqueous solution of sodium sulfate. The resultant suspension is 
filtered, and the filtrate concentrated under reduced pressure. The product may be used for further reaction as is, puri- 
fied by chromatography, or recrystailized from a suitable solvent 

Alternatively, a solution of a 5-aminoindole in a solvent suitable for the azeotroplc removal of water, such as toluene, 
benzene or cydohexane, is reacted at reflux with an appropriate aldehyde or ketone, such as formaldehyde, acetalde- 
75 hyde, propanal, butanal or acetone, in the presence of 0.1-10% of a proton source such as &4ohienesuHbnic add. 
When the reaction is complete the volatiles are removed under reduced pressure and the residue redlssolved in an 
atanol such as methanol or ethanoi. This solution is then subjected to hydrogenation conditions, or is treated with an 
appropriate hydride reducing agent such as sodium borohydride or, preferably, sodium cyanoborohydride in the pres- 
ence of an anhydrous add such as hydrogen chloride. The reaction is then diluted with water, treated with base and 
so extracted into a water immiscible solvent such as cOchloromethana The product may be used as is for further reaction, 
purified by chroma tog raphy or crystallized from a suitable sd vent This product Is now treated with a commercially avail- 
able R^sutfonyi haDde or F^-euffonic anhydride as described supra to give the required sulfonamides. 

Compounds of the invention where X is -S-R 2 , -C(0)F^ or -C(0)NR 4 R 15 are prepared by first converting a 5-bro- 
mdndole Into a 5-fcromc>3-(1 ,2,3,6-tetrahydro^ridln-4-yl>1 hHndole or 5-bromo-3-(1-piperidin-4-yl)-1 H-indola Com- 
as pounds of the invention where X is -NRW, -NHC(Q)NR 10 R 11 , -NHC(0)OR 12 or -NR 13 C(0)R 14 are prepared by first 
converting a 5-nitro- or 5-aminoindde into a 5-nitro- or 5-amino-S-{1 ,2,3,Metrahydnwridln-4-yO-1 hWndole or into the 
corresponding 5-nitro- or 5-amlno-(1 i)iperidlrh4-yl)-1H-indole. Compounds of the invention where X is -NR 7 S(^R 8 or 
«NR 13 C(0)R 14 may be prepared by converting the appropriately substituted indole into file corresponding 3-(1 ,2,3,6- 
tetrahydropyrfdln-4-yI)-1 H-indole or 3-(1 -piperidln-4-yI)-l H-indda This chemistry is illustrated In Synthetic Scheme II, 
30 where Y is ntot* amino, bromo, -NR 18 C{0}R 14 or -NR^R 8 , and R, R 1 , R 7 , R 8 , R 13 and R 14 are as defined supra. 
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Synthetic Scheme TT 




The 5-substituted indole is condensed with a 4-piperidone in the presence of a suitable base to give the corre- 
sponding 5-substituted-3-(1 ^ Ae-tetrahydro^ridin-^yiJ-l H-indola The reaction is performed by first dissolving an 
excess of the base, typically sodium or potassium hydroxide, in a lower alkanol, typically methanol or ethane!. The 
indole and two equivalents of the 4-piperidone are then added and the reaction refiuxed for 8-72 hours. The resulting 
5-substituted~3-(1 ,2 l 3 > 6-tetrahydroi>yridIn-4-yI)-1 H-indoles may be isolated from the reaction mixture by the addition of 
water. Compounds which precipitate may be isolated directly by filtration while others mgy be extracted by adjusting the 
pH of the solution and extracting with a water Immiscible solvent such as ethyl acetate or dichloromethana The com- 
pounds recovered may be used directly in subsequent steps or first purified by silica gel chromatography or recrystalli- 
za tiers from a suitable solvent 

The 5-substituted-3-(1 -substitute may be used to prepare other com- 

pounds of the invention or, if desired, may be hydrogenated over a precious metal catalyst, such as palladium on car- 
bon, to give the corresponding 5-substituted-3-(piperidin-4-yi)-1 H-indoles. When Y Is bromo, a hydrogenation catalyst 
such as suiflded platinum on carbon, platinum oxide, or a mixed catalyst system of suffided platinum on carbon with 
platinum oxide is used to prevent hydrogenolysis of the 5-bromo substituent during reduction of the tetrahydrc-pyridinyl 
double bond. The hydrogenation solvent may consist of a lower alkanol, such as methanol or ethanol, tetrahydrofuran, 
or a mixed solvent system of tetrahydrofuran and ethyl acetate. The hydrogenation may be performed at an initial hydro- 
gen pressure of 20-60 p.sl, preferably from 50-60 pi&i., at 0-60°C, preferably at ambient temperature to 40°C, for 1 
hour to 3 days. Additional charges of hydrogen may be required to drive the reaction to completion depending on the 
specific substrata The 5-substituted-3-(plperidin-4-yI)-1 H-lndoles prepared in this manner are isolated by removal of 
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the catalyst by filtration followed by concentration of the reaction solvent under reduced pressure, The product recov- 
ered may be used directly in a subsequent step or further purged by chromatography, or by recrystaffization from a suit- 
able solvent 

As an alternative to hydrogenatioa the 5-substrtuted^ 1,2,3,^^ may be con- 

verted to the corresponding S-substrtuted^tpiperfdin^yO-l H-tnddes by treatment with trfftuoroacetic add/triethyisi- 
Iane If desired. The 5-subsfituted^1-«ubstitut^ is dissolved in 

tiflluoroacetfc acid to which is added an excess, 1.1-10.0 equivalents, oftriethylsilane. The reaction mixture i$ stirred at 
about ambient temperature for from about 1 to. about 48 hours at which time the reaction mixture te concentrated under 
reduced pressura The residue te then treated with 2N sodium or potassium hydroxide and the mixture extracted with a 
water immiscible solvent such as dlchloromethane or diethyl ether. The resultant 5^ubstftuted^K]iperidln-4-yO-1 H- 
indole is purified by column chromatography if desired 

The skilled artisan wiO appreciate that the 5-nitro substituerrt may be reduced before or after condensation with an 
appropriate 4-piperidona Additionally, the nitre group and the 1 ,2,3,6-tetrahydropyrWinyi double bond may be hydro- 
genated simultaneously If desired. 

The confounds of the Invention where X (6 -S-R 2 are preyed from the corresponding 5-bromo-3-(1 ,2,3,6-tetrahy- 
dropyridto-4-yi)-1 H-lndoles or 5*romo-3Kpiperidin^^ H-tnddes as illustrated in Synthetic Scheme HI, where A, B, 
R 1 and R 2 are as defined supra and R => C^-C* alkyi. 

Synthetic Scheme III 



The 5-bromo-3-(1 ^.a.Wstral^dmpyridin^ylJ-l H-indoles or W>romo^pperidin-4-yI)-1 H-indoiesin a suitable aprotic 
solvent, such as diethyl ether or tetrahydrofuran, are cooled to about 0°C and treated with potassium hydride to depro- 
tonate the indole nuclei© at the 1 -position. While other hydrides are useful for this deprotonation, the resultant potas- 
sium salt is more soluble In typical reaction solvents. The reaction mixture te then cooled to about -78°C and halogen- 
metal exchange effected by the addition of two equivalents of t-butyl lithium. To this dianion solution are then aided an 
appropriate disulfide and the reaction mixture allowed to warm to ambient temperature. The compound of the invention 
is Isolated by treating the reaction mixture with aqueous base, such as sodium or potassium hydroxide, and then 
extracting with a water immisible solvent such as diethyl ether or dlchJoromethana The reaction product may then be 
purified by column chromatography. 

Compounds of the invention where X is ~C(0)PP or -C(0)NR 4 R 15 are prepared from the corresponding 5-bromo- 
3-(1 Z3,6~tetrahydropyrtdlr>4~yI)-1 H-lndoies or 5-bromo-3-{plper1dln-4-yl)-1 H-lndoles as Illustrated in Synthetic 
Scheme IV, where A, B. Ft 1 , R 8 , R 4 and R 18 are as defined supra and R « C1-C4 alkyi. 
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Synthetic Scheme IV 



CH 3 




The dlanlon of the 5-bromo-3-(1 ,2,3,6-te1rahydiwi^n^y0-1 H-fndoI^ or 5-brcmo-3-{1 -«ubstitutecl-p!pertdin-4- 
yl)-1 H-indole, prepared as described supra, is then treated with N.N'-dimethyj-N.N'-dlmethoxyurea. The resulting N- 
methyl-N-methoxy-5^arbo3amldo-1 H-indole is isolated by treating the reaction mixture with aqueous base, such as 
sodium or potassium hydroxide, and then extracting with a water immisible solvent such as diethyl ether or cGchio- 
romethana The reaction product may then be purified by column chromatography 

Compounds of the invention where X is -CfOJR 3 are prepared by reacting a solution of the N-methyl-N-methaxy-5- 
carboxamido*3-(1 ,2,3,6-tetrahydropyiidin-4-yl)-1 H-indole or N-meihyl-N-methoxy-5*arbaxairt^ H- 
indole in a suitable solvent, such as diethyl ether or tetrahydrafuran, at about 0°C, with an appropriate reagent such as 
an aryl- or aikyiDthium or an alkyl or aryl Qrignard reagent These reagents are either commercially available or may be 
prepared by methods well known to one of ordinary skiD in the art The aryl- or alkyilithium reagents are conveniently 
prepared by treating an appropriate aryl or alkyl haltde with n-butyiirthium. The aryl or alkyl Qrignard reagents may be 
prepared by treating an appropriate aryl or alkyl halide with magnesium. The compounds of Interest may be isolated by 
aqueous work-up followed by extraction Into a water Immiscible solvent such as diethyl ether or dichloromethane, and 
then purified by chromatography, or by recrystaffization from a suitable solvent 

The skilled artisan will also appreciate that the compounds of the invention where X is -CfOJR 3 are also available 
by the reaction of the cDanion of either a 5-bromo-3-(1 ^,3.Wetrafvdropyridin-4-yl)-1 H-indole or a 5-bromo-3-(piperidin- 
4-yi)-1 H-indole with an appropriate aryl or alkyl N^ethyi-N-methoxycarbaxamlde. These carboxamides are prepared 
from the corresponding carboxyGc adds and N-methyl-N-methoxyamine under standard peptide coupling conditions 
using N,N'<DcycIohexylcarbodiimida 

Compounds of the invention where X is -CCOJNF^R 16 are prepared by reacting a solution of the N~methyl-N-meth- 
oxy-5-carboxamfclo-3-(1 ,2 t 3,6-tetrahydropyrfdln-4-yl)-1 H-indoie or N^ethyl-N-methaxr-5-cato^ 
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y!)-1 H-indole In a suitable solvent such as diethyl ether or tetrahydrofuran, at about 0°C t with the anion of an appropri- 
ate amine. These anions are prepared by treating the appropriate amine with n-butylfithiurrt The compounds of interest 
may be isolated by aqueous work-up followed by extraction into a water immiscible solvent such as diethyl ether or 
dlchloromethane, and then purified by chromatography; or by recrystaHizafion from a suitable solvent 

5 Alternatively, compounds of the invention where X is -CXOJNF^R 16 are prepared by subjecting an appropriate 
indole 5-carboxync acid and an appropriate amine to standard peptide coupling conditions. The indole SKarboocyOc acid 
fn an appropriate solvent may be treated with oxalyl chloride, thionyi chloride or phosphorous tribromide In an appropri- 
ate solvent, for example toluene, to prepare the corresponding add haOde. The acid halfde in a suitable solvent for 
example tetrahydrofuran or dimethytfonramWe, may be treated with an amine of formula HNR*R 14 In the presence of 

10 a suitable base such as triethyiamina, pyridine or cDmethylarninopyridine to provide the desired compound. The product 
may be Isolated by aqueous work-up followed by extraction into a water immiscible solvent such as diethyl ether, ethyl 
acetate or cOchloromethane, and then purified by chromatography, or by recrystaifeation from a suitable solvent 

Preferably, compounds of the invention where X is -CCOJNF^R 15 are prepared by reacting the appropriate Indole 5- 
carboxyllc add with an appropriate amine in the presence of typical peptide coupling reagents such as N, isi'-carbonyl- 

16 dflmidazole (GDI), N.N^cydohexylcaitoditmide (DCC) and 1 -(3«Jimethy1amlnopropyO-3^^ hydrochlo- 
ride (EDQ. 

Compounds of the invention where X is -NRW, -NHC(Q)NR 10 R 11 , -NHC(0)OR 12 or -NR 13 C(0)R 14 are prepared 
by reacting the appropriate 5-amira>3-(1 ,2.3,6-tetrahydnwrttfn-4-yI)-1 H-indole or 5-antino-3-(piperidIn^-yI)-1 H-indole 
with a suitable electrophfla These reactions are illustrated in 8ynthetfc Scheme V, where A, B, R 1 , R 6 , R 6 . R 10 , R 11 , 
20 R 12 , R 13 and R 14 are as described supra and R = C1-C4 aDcyl. 
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Synthetic Scheme V 




Compounds of the invention where X is -NF^R 6 are prepared by treating a solution of the 5~amino-3-(1 ,2,3,6-tet- 
rahydropyricfin-4-y()-1 H-indoie or 5-amino-3-(piperidin-4-yi)-1 H-indole in a suitable solvent, such as dichioromethane, 
tetrahydrofuran, acetordtrile or dimethytformamtde, with a suitable electrophf le, such as trrfluoromethanesulfonic anhy- 
dride or N^arfoethoxyphthanmide, in the presence of a suitable base such as pyridine or triethytamine. The reaction 
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product is isolated by evaporation of the reaction solvent under reduced pressura The product may be purified by chro- 
matography, or by crystallization from an appropriate solvent 

Compounds of the invention where X is -NHC(Q)NR 10 R 11 are prepared by treating a solution of the framino-3- 
(1 ^.a.S-tetmhydropyilcQn-^-yO-l H-indole or 5-amino-3-(piperidin-4-yI)-1 H-indole in a suitable solvent such as chloro- 
fain or dlchloromelhane, wtth an appropriate isocyanate, isothlocyanate, carbamoyl chloride or carbamoyl bromide. 
Appropriate carbamoyl chlorides are available treafing an amine of formula HNFr°R 11 wtth phosgena When a car- 
bamoyl chloride or carbamoyl bromide is used, the reactions are performed in the presence of a suitable base. Suitable 
bases include amines typically used as add scavengers, such as pyridine or triethylamfne, or commercially available 
polymer bound bases such as pdyvinyipyridlna If necessary, an excess of the isocyanate, isothlocyanate, carbamoyl 
chloride or carbamoyl bromide is employed to ensure complete reaction of the starting amina The reactions are per- 
formed at about ambient to about 80°C, for from about three hours to about three days. Typically, the product may be 
isolated by washing the reaction mixture with water and concentrating the remaining organics under reduced pressura 
When an excess of isocyanate, isothlocyanate, carbamoyl chloride or carbamoyl bromide has been used, however, a 
polymer bound primary or secondary amine, such as an aminomethylated polystyrene, may be conveniently aided to 
react with the excess reagent Isolation of products from reactions where a polymer bound reagent has been used Is 
greatly simplified, requiring only filtration of the reaction mixture and then concentration of the ffltrate under reduced 
pressure. The product from these reactions may be purified chromatographically or recrystalDzed from a suitable sol- 
vent if desired. The skilled artisan wfl! appreciate that compounds of the invention winch are ureas may be converted 
into the corresponding thiourea by treatment with [2,4^is(4-methaxyphenyi)-1 l 3^1hhia-2 l 4^hosphetan^ l 4- 
disuHide] (Lawesson's Reagent) or phosphorus pentasuifida 

Compounds of the invention where X is -NHC(0)OR 12 are prepared by reacting the 5-amino-3-{1 ,2,3,6-tetrahydro- 
pyridirv4-yl}-1 H-indole or 5-amino-3-{piperidin-4-y1)-1 H-indole with an appropriately substituted chloroformate in the 
presence of. a suitable amine under the conditions described in the previous paragraph. Likewise, compounds of the 
invention where X Is -NR 13 C(0)R 14 are prepared by reacting the 5-amino-3-(1 AS.e-tetrahydropyridin^ylH H-indole 
or 5-amlno-3-(plpericDn-4-yl) -1 H-indole with an appropriate carboxyflc acid chloride, bromide or anhydride, optionally in 
the presence of an deviation catalyst such as drmethyiamincpyridine, in the presence of a actable base, such as those 
described supra. 

Alternatively, compounds of the invention where X is -NR 13 C(0)R 14 are prepared by meting the 5-amino-3- 
(1 ^S.e-tetrahydropyridin^yO-l H-indole or 5-amino-3-(piperidin-4-yl)-1 H-lndoie with an appropriate carboxylic acid 
haQde, carboxyiic acid anhydride, or a carboxylic acid in the presence of typical peptide coupling reagents such as N, NT- 
carbonyldlimidazole (GDI), N,NP-cDcycIohexylcarbodnmfcie (DCC) ami 1-{3-dimethylaminopropy0-^^ 
hydrochloride (EDO). A polymer supported form of EDC has been described (Tetrahedron Letters, 34(48), 7685 (1993)) 
and is very useful for the preparation of the compounds of the present invention. The product from these reactions is 
isolated and purified as described abova 

The skilled artisan will appreciate thai the order in which the steps are performed to prepare the compounds of the 
present invention is not important in many cases. For example, compounds where X is -N R 7 S0 2 R 8 are accessible by 
subjecting the 5-amino-3-(1 ,2 f 3,6-tetrahydrq3yiidin-4-y0-l H-inddes or 5-amino-3-(piperidln-4-yl)-1 H-indoles to the 
conditions Illustrated in Synthetic Scheme I. Likewise, 5-arrtinoindoIe may be subjected to the reaction sequences illus- 
trated in Synthetic Scheme V prior to reaction with a 4-piperidone as illustrated in Synthetic Scheme II. The skilled arti- 
san wQI also appreciate that compounds where R is H may be prepared by condensing 4-piperidone with a suitably 
substituted indole to give the corresponding 3-{1 ^.S^tetrahydropyiidin^yO-l H-indoles which may then be hydrogen- 
ated if desired. Alternatively, 1-benzyi-4-piperidone may be substituted at any point in the synthesis for a suitably sub- 
stituted 4-plperfdone. The benzyl group may then be removed by standard hydrogenstion conditions after reactions for 
which the secondary amine would be Incompatible are completa The 3-(1 ^,3,6-tetrahydropyridin-4-yl)-1 H-indoles may 
also be reduced to the corresponding 3-(piperidii>4-yl)-1 hHndoIes at any convenient point in the synthetic sequence. 
These variations are made apparent in the following Preparations and Examples. 

PREPARATION I 

5-bromo-3-(1 -methylpipertdin-^ylj-l H-indole 

Prfipamttaojil&faM^ -methyH ^,8,64fltrahydrQpyridin^ H-indole 

To a solution of 58.1 1 gm (306 mMol) potassium hydroxide in 300 mL methanol were added 38 mL (308 mMol) 1- 
metiTyl-4-piperidone Mowed by 30.0 gm (1 53 mMol) 5-bromo-1 H-!ndoia The reaction mixture was stirred at reflux for 
1 8 hours. The reaction mixture was then cooled to ambient and diluted with 1.5 L water. The resultant white solid was 
filtered, washed sequentially with rater and diethyl ether, and then dried under vacuum to give 44.6 gm (100%) 5-. 
bromo-3-(1 -methyi-1 i 2,3,6-tetrahydro-4-pyrfcnnyl)-1 H-indola 



27 



EP0733628A1 



Catalytic hydrogengtiQn 

to a solution of 44.6 gm (158 mMol) 543romo-3-(1-methyl-1 ,2 f 3,6-t8tmhydro-4i>yrid H-indole in 1.95 L tet- 
rahydrofuran were added 9.0 gm platinum oxide. The reaction mixture was hydrogenated with an initial hydrogen pres- 
sure of 60 p.&i. at ambient temperature for 24 hours. The reaction mixture was filtered and the filtrate concentrated 
under reduced pressure. The residue was recrystaUized from acetonitrfle to give 32.6 gm (73.7%) of the title compound 
as a white solid. 
MS(m/e):293(M+)/ 

Calculated for C 14 H 17 N 2 Br: Theory: C. 57.32; H, 5.96; N, 9.69. Found: C, 57.35; H, 5.84; N, 9.55. 

PREPARATION II 

N-methyl-N^etho^ 

lb a suspension of 0.72 gm (3.58 mMol) potassium hydride in 16.0 mL tetrahydrofuran at 0°C was added a solution 
of 1.0 gm (3.41 mMol} 5~bromo~3-{1 -methylpipericnn-4-yl)-1 H-lndoie in 16.0 mL tetrahydrofuran and the solution stirred 
for about 30 minutes. The resulting mixture was cooled to about ~78°C and to it were added 4.4 mL (7.5 mMol) t-butyl 
lithium, which had been precoded to -78°C, via cannula. After about 15 minutes 0.66 gm (3.41 mMol) N^-dimethyi- 
N, N'<fimethoxyurea were added and the reaction mixture was allowed to warm gradually to ambient The reaction mix- 
ture was then treated with 5N sodium hydroxide and extracted with diethyl ether. The ether extracts were combined; 
washed with saturated aqueous sodium chloride, dried over sodium sulfate and concentrated under reduced pressure. 
Purification by flash chro m a tog raphy, eluting with 4.5:0.5:0.2 ethyl acetateanethanoi toluene, gave 0.61 gm (60%) of the 
title compound. 
M^m/eJtSOKM*) 
IR: 1632 cm" 1 

Calculated for CtftfestyOfe • 0.25 H 2 0: Theory: C. 66.75; H, 7.74; N, 13.73. Found: C, 66.47; H, 7.72; N, 13.69. 
PREPARATION III 
2-methyi-5-amino-1 H-indole 

lb a solution of 2.0 gm (1 1 .4 mMol) 2-methyl-5-nltro-1 H-indole in 100 mL 1:1 ethanoltetrahydrofuran were added 
0.25 gm 5% palladium on carbon. The suspension was hydrogenated at ambient temperature at an initial hydrogen 
pressure of60p.ai. After 5 hours the reaction mixture was filtered and the filtrate concentrated under reduced pressure 
to give 1.5 gm of a dark brown solid. The solid was purified by flash chromatography, eluting with a gradient of dlchio- 
romethane containing 0-3% methanol, to give 1.19 gm (71 .7%) of the title compound as light brown plates. 
m.p.«154-156°C 
MS(m/e): 147(M+1) 

Calculated for C9H 10 N 2 : Theory. C, 73.94; H, 6.89; N, 19.16. Found: C, 74.15; H, &93; N, 19.27. 

Many of the 5-(CrC 4 aIkyl)amino-1 H-indoIes required for the preparation of compounds of the invention are avail- 
able through the procedure described in Preparation IV. 

PREPARATION IV 

5-methylamino~1 H-indole 

A. PrftPftmfl™ PJ Nl^^y^r^nYi Aflmfnfvl H-fndnla 

To a solution of 4.27 gm (32.3 mMol) 5-amino-1 H-indole in 50 mL tetrahydrofuran were added 5.4 mL (38.8 mMol) 
triethylarrdne and the reaction mixture was then coded to 0°C. To this solution were then added dropwise 3.4 mL (35.5 
mMoQ ethyl chloroformata After 4 hours the reaction mixture was diluted with IN HCI and was then extracted with ethyl 
acetate. The organic phase was washed sequentially with 1 N HCI, water and saturated aqueous sodium chloride. The 
remaining organics were dried over sodium sulfate and concentrated under reduced pressure to give 7.4 gm of a dark 
oil. This oD was purified by flash chromatography, eluting with a gradient of dichioromethane containing 0-2.5% metha- 
nol, to give 4.95 gm (75%) of the title compound as a tan solid. 
m.p,»113-114°C 

Calculated for CnH^NgO* Theory: C, 64.69; H, 5.92; N, 13.72. Found: C, 64.78; H, 5.92; N, 13.76. 
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B. Reducfion of r^Qxvcarfaonvl-5^rto-1 H-lndole 

To a suspension of a3 gm (1 64.5 mMol) Dthium aluminum hydride In 50 mL tetrahydrofuran was added dropwise a 
solution of 4.8 gm (23.5 mMol) r^ethoxycartonyl«5^no-1 H-fndole in 40 mL tetrahydrufuran. The reaction mixture 

5 was heated to reflux until the starting material was consumed as measured by thin-layer chromatography. The reaction 
mixture was then cooled to ambient and treated with saturated aqueous sodium sulfate to destroy excess Dthium alu- 
minum hydride. The resulting suspension was filtered and the filtrate concentrated under reduced pressure to give 3.6 
gm of a dark solid. The solid was subjected to flash chromatography, eiuting with a gracfient of dlchJpromethane con- 
taining 0-2% methanol, to give 3.3 gm (97.1%) of the titie compound as a tan solid. 

to MSCmfe): 146(M*) 

Calculated for CgHulSfe: Theory: C, 73,94; H, 6.90; N, 19.1a Found: C. 73.78; H t 6.94; N, 19.04. 

AO of the 5-euifonamido-1 H-indoIes required for the preparation of compounds of the invention are available by 
treating 5-amino-1 H-indole with an appropriate suifonyl chloride as described in Preparation V. 

18 PREPARATION V 

5-methanesairforeirnIdo-1 H-indole 

To a solution of 2.0 gm (15.1 mMol) 5-amino-1 H-indole in 25 mLtetrahydrofuranwere added 2.4 mL (17.2 mMol) 
20 triethylamina The reaction mixture was cooled in an ice bath as 1.23 mL (15.9 mMol) methanesulfonyl chloride were 

added dropwisa After 3.5 hours the reaction mixture was partitioned between 1N sodium hydroxide and ethyl acetate. 

The organic phase was extracted twice with 1N sodium hydroodda All socDum hydroxide phases were combined, 

adjusted to pH=5 with acid and extracted well with ethyl acetata These organic phases were combined, washed 

sequentially with rater and saturated aqueous sodium chloride, dried over sodium sulfate and concentrated under 
25 reduced pressure to give 3.0 gm of a purple solid. TWb solid was crystallized from cyciohexana/ethyi acetate to give 2.5 

gm (78.6%) of the title compound as Dght purple crystals. 

m.p.=133-135°C 

MS(m/e):210(Wn 

Calculated for CgH^NgOaS: TTieory: C. 51.41; H, 4.79; N, 13.32. Found: C, 51.16; H, 493; N, 13.27. 

30 

PREPArWIONVI 

5-amino-3-(1 -methy)piperidin^yi)-1 H-indole 

35 A. From 5-nitro-l H-lndola 

To a solution of 10.38 gm (185 mMol) potassium hydroxide in 200 mL methanol were added 10.0 gm (61 .7 mMol) 
5-nitro-1 H-indole followed by 13.96 gm (123 mMd) 1 -methyi-4-piperidone. The mixture was heated to reflux for 4 days 
under a nitrogen atmosphere. The reaction mixture was then allowed to cool to ambient and the solid which formed fO- 
40 tered and washed with methanol This solid was dried under vacuum at 50°C. The combined filtrates were thai con- 
centrated under reduced pressure and the residue subjected to flash chromatography, eiuting with 92.5:7.5 
dtehloromethaneanethanol. Fractions shown to contain product were combined and concentrated under reduced pres- 
sure. This solid was combined with that isolated directly from the reaction mixture to give 13.79 gm (87%) 5-nitro-3-<1- 
methy1-1,2,3 l frtetrahy^^ 

45 To a solution of 385 gm (145 mMol) 5-nHro-3-(1-meihyi-l ,2,3,6-tetrarrydropyrtdI^ H-indole In 1.9 L ethanol 
and 30 mL 5N HCi were added 10.0 gm 5% palladium on carbon. The reaction mixture was hydrogenated at ambient 
for 1 8 hours with an initial hydrogen pressure of 60 p.ai. The reaction mixture was filtered and then concentrated under 
reduced pressura The residue was dissolved in methanol and the solution filtered. This filtrate was concentrated under 
reduced pressure ami the residue recBssolved in ethanol. The solution was concentrated to about 500 mL and product 

eo allowed to crystalBze. The crystals were filtered to give 48.9 gm (95%) of the tWe compound as Its ^hydrochloride salt, 
ethanol sotvata 
m.p.o310-320°C(dec.) 
MS(m/e):229(M f ) 

Calculated for C 14 H 19 N3 ■ 2HCI • CaHeO: Theory: C, 55.17; H, 7.81 ; N, 12.08. Found: C, 5553; H, 7.61 ; N, 12.30. 

65 

B. Via 5-arrtntyl H-indole 

To a solution of 1.29 gm (20 mMd) potassium hydroxide In 10 mL methanol were added 1.32 gm (10 mMol) 5- 
amino- 1 H-indole followed by 2.48 mL (20 mMol) 1 -methyl-4-piperidona The reaction mixture was then heated to reflux 
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for 18 hours. The reaction mixture was cooled to ambient, diluted with 20 ml water and the precipitate collected by til" 
traction. The solid was recryetalGzed from ethyl acetatermethanol to give 1 .11 gm (489%) 5-amino-3-(1 -methyM ,2,3,6- 
tetrahydropyr-idin-4-yi)-1 H-fndoie as a tan solid (m,p.=200-203°C). The tan solid was subjected to flash chromatogra- 
phy, eluting with 10020:0.5 dichlorornethanenTiethand^mrrwiiurn hydroxide, to give 0.99 gm 5-amino-3-(1-methyl- 
s 1 ,2,3,6-tetmhydropyricDn-4-yl)-1 H-indoie as a (Team colored solid (m.p.«=212-21 5°C (ethyl acetatermethanof)). 
MS(m/e):2Z7(Wn 

Calculated for Ci4H 17 N 3 : Theory: C, 73.98; H, 7.64; N ( 18.49. Found: C, 73.78; H, 7.48; N, 18.22. 

To a solution of 11.3 gm (50 mMoQ 5^mino-3-(1-msthyI-1 ^,3,6-tefralTydrapyrlcIin-^-yO-l H-indole In 250 mL meth- 
anol were added 3.0 gm 5% palladium on carbon. The mixture was hydrogenated at room temperature under an initial 
10 hydrogen pressure of 60 p.s.L for 18 hours. The reaction mixture was filtered and the filtrate concentrated under 
reduced pressure to give a dark gum which was slurried in hexane to give the title compound as a brown solid. 
M8(m/e): 229(M+) 

PREPARATION VII 

16 

4^diioro-N-methyl- N-methoxybenzarnide 

To a solution of 1 1 .38 gm (1 1 8.7 mMol) N-methoxy-N-methyl amine hydrochloride in 700 mL 1 N sodium hydroxide 
was added a solution of 1 8.56 gm (1 06.04 mMol) 4-chl orobenzoyi chloride In 200 mL cfichloromethane and the mixture 
20 was stirred at ambient After 18 hours the phases were separated and the remaining aqueous was extracted wen with 
dlchloromethana All organic phases were combined, dried over sodium sulfate and concentrated under reduced pres- 
sure to give 27.9 gm (95%) of the title compound as a dear oil. 
MS(m/e): 165(M + ) 
IR: 3011, 2974, 2938, 1634 cm' 1 

26 

PREPARATIONS 

5-carboxy-3-(1 -methyl-1 ^.S.B-tetrahydro^ridin^yO-l H-lndole 

so To a solution of 5.8 gm (90 mMol) potassium hydroxide In 50 mL methanol were added 4.83 gm (30 mMoi) Indole 
5-carboxyIic add followed by 7.4 mL (60 mMol) 1-methyM-piperidone and the resulting solution was heated at reflux 
for 18 hours. The reaction mixture was then concentrated under reduced pressure and the resulting dl dissolved in 200 
mL water. The solution was gradually neutralized by addition of 18 mL 5 N hydrochloric acid. The precipitate which 
formed was isolated by filtration and washed with .water to provide 6.09 gm after drying. This solid was dissolved in 100 

35 ml 0.5 N sodium hydroxide, filtered and the filtrate treated with 50 mL 1 N hydrochloric add. The solid which formed was 
filtered ami dried under reduced pressure to provide 5.46 gm (71%) of the title compound. 
m.p.o249°C 
MS(mfe):256(M+) 

Calculated for C^^O* Theory: C, 70.29; H, 6.29; N, 10.93. Found: C, 70.02; H ( 6.39; N, 11.02. 

40 

PREPARATION IX 

5-carboxy-3-(1 -methylpipertdin«4-y0-1 H-indole 

46 freftflOTartwn^ 

A solution of 0.51 3 gm (2 mMoQ 5-carbcxy-3-(1 -methyl-1 ,2,5,6-tetrahydrqpyrtdin-4-yi)~1 H-lndole In 5.1 mL ethanol 
was cooled in an Ice bath while 0.51 mL sulfuric add was added dropwise. The resulting mixture was heated at reflux 
for 5 hours. The now homogeneous solution was poured into 50 mL cold water and was then made basic with saturated 
bo ammonium hydroxide. The light yellow precipitate was collected by filtration and then recrystaQized from ethanol to pro- 
vide 0.24 gm (42%) of the desired compound as light yellow crystals. 
m.p.=249°C 
MS(mfe): 284(M+) 

Calculated for C^HajNgOj): Theory: C, 71.81; H, 7.09; N, 9.85. Found: C, 71.97; H, 7.25; IM, 9.71. 

66 

To a solution of 3.24 gm (1 1.3 mMol) 5~ethoxycaibony!-3-(1 -methyl-1 ,2,5,6-tetrahydropyrtdin^yO-l H-indo!e in 100 
mL ethanol was added 0.8 gm 5% palladium an carbon and the reaction mixture hydrogenated at room temperature for 
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1 8 hours at an initial hydrogen pressure of 60 p.aL The reaction mixture was filtered and the ffltrate concentrated under 
reduced pressure. The residual oil, which crystallized on standing at room temperature, was recrystalitzed from 30 mL 
acetonftrOe to provide 1.79 gm (55%) of the desired compound as colorless crystals. 
ropi=155-157°C 
5 MS(m/e): 286(^1*) 

Calculated for CfflfetyCfe: Theory. C, 71.30; H. 7.74; N. .9.78. Found: C. 71,07; H, 7.88; N, 9.73. 
8aportfflcaBon/^rotonatton 

10 A mixture of 0.859 gm (3 mMd) 5-ethcKycarbonyl-3K1-mei^ 6.0 mL ethanol and 6 mL 

2N sodium hydroxide were heated at reflux for 2 hours. Ethanol was distiDed from the resulting solution and the remain- 
ing aqueous solution was neutralized with 2.4 mL 5N hydrochloric acid. The resulting oO suspended in water is treated 
with a small amount of cOchloromethane and cooled. The resulting soDd Is filtered, washed with water and acetone, and 
then recrystaMzed from 1 5 mL water to provide 0.308 gm (40%) of the title compound as colorless crystala 

15 m.pi>280 o C 
MS(mfe):25B(M*) 

Calculated for C^N^: Theory: C. 69.74; H, 7.02; N, 10.84. Found: C, 69.66; H.7.03; N, 10.92. 
PREPARATION X 

so 

Preparation of a polystyrene bound isccyanate resin 

To a stirred suspension of 50 gm (61 mMol) amirtomethylated polystyrene resin (1 .22 mMol/gm) in 800 mL toluene 
was added 193 mL (366 mMol) 1 .9 M phosgene In toluene. After stirring the reaction mixture for 10 minute, 67 mL (482 

25 mMd) triethylarrdne was added and the reaction mixture was stirred for 1 8 hours at room temperature. The mixture was 
filtered and the recovered solid washed with 10 times with cOchJoromethana A light pink resin mixed with a white solid 
was obtained. This solid mixture was resuspended In 700 mLdichloromethane, stirred for 10 minutes and then filtered 
and washed well with cOchloromethana The resulting solid was again suspended, stirred and washed with dicHo- 
romethane to provide the desired resin. 

so IR(KBr): 2252 on' 1 (characteristic peak for -N«C«0) 

EXAMPLE 1 

5-phenyfthfch3-(1 -metrr/tpiperidin-4-yi)-1 H-irtdoie 

35 

To a suspension of 0.21 gm (1 .05 mMol) potassium hydride in 5.0 mL tetrahydrofuran at 0°G was added a solution 
of 0.3 gm (1 .0 mMol) 5-bromo-3-(1 -methylpipeiidin-4-yI)-1 H-Indole In 5.0 mL tetrahydrofuran and the solution stirred for 
about 30 minutes. The resulting mixture was cooled to about -78°C and to It were added 1 .47 mL (2.3 mMol) t-fcutyllfth- 
lum, which had been precooled to -78°C, via cannula. After about 1 5 minute, 0.43 gm (2 mMol) diphenyi disulfide were 

40 added and the reaction mixture was allowed to warm gradually to ambient The reaction mixture was then treated with 
5N sodium hydroxide and extracted with diethyl ether. The ether extracts were combined, washed with saturated aque- 
ous sodium chloride, dried over sodium sulfate and concentrated under reduced pressure. Purification by flash chroma- 
tography, editing with 4.5:0.5:03 ethyl acetatamethandrtoiuene, followed by recrystamzation from hexanexOethyl ether 
gave 0.28 gm (85.1%) of the trtie compound as a white solid. 

45 m.p.e147-150°C 
MS(mfe):322(M*) 

Calculated for C^r^NgS: Theory: C, 74.49; H, 6.89; N, 8.69. Found: C. 7457; H, 6.96; N, 8.77. 

The compounds of Examples 2-5 wore prepared employing the method described in detail in Example 1 . 

so EXAMPLE 2 

5-(4^etr«»cyphenyl)thio-3-(1 -methytplperidin-4-yl)-1 Wndole 

Using 0.3 gm (1 .0 mMd) 5*romo-3«(l -methyft)iperldin-4^l)-1 H-lndoie and 0.55 gm (1 .99 mMol) dI(4-methoxyphe- 
65 nyl) disulfide gave 0.28 gm (64.0%) of the title compound as a colorless solid. 
rapL»160-162°C 
MS(mfe):352(M 4 ) 

Calculated for C^H^ISfeOS: Theory: C, 71.55; H, 6.88; N, 7.95. Found: C, 71.67; H, 6.89; N, 8.24. 
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EXAMPLES 

5-benzylthio-8K1 -methyipipericfin-4-yl)-1 H-indole 

Using 0.325 gm (1.11 mMoQ 5-bromo-3-(1 -meihyIpipertdln-4-yl)-1 H-indo!e and 0.55 gm [222 mMol) cObenzyl 
disulfide gave 0.085 gm (1 7.0%) of the title compound as a colorless solid. 
m.p.»l 38-141 °C 
MSOmfe^SSefM*) 

Calculated for Cg^NgS: Theory: C, 74.96; H, 7.1$ N, a83. Pound: C, 75.55; H. 7.32; N, 7.95. 
EXAMPLE 4 

5-(pyrldln-2-yi)thio-3-(1 ^ethyipiperidin-4-yi)-1 H-indole 

Using 0,3 gm (1.0 mMol) 5-bromo-3-(1 -methylpiperidln^yO-l H-tndole and 0.44 gm (1.99 mMol) di(pyridin-2-yl) 
disulfide gave 0. 12 gm (37.0%) of the title compound as an off-white solid. 
rap.o8S°C 
MS(mte):323(M 4 ) 

Calculated for C^il^S: Theory: C, 70.55; H> 6.54; N, 12.99. Found: C, 70.25; H, 6.60; N, 12m 
EXAMPLE 5 

5-(4-chlorophenyi)thio-3-(1 ^ethytpfperfdin-4-yi)-1 H-Indo!e 

Using 0.4 gm (1 .36 mMol) 5-bromo-3-(1-melhyIp^rldin-4-yO-1 H4ndoie and 0.78 gm (2.73 mMol) c0(4~chiorophe- 
nyf) disulfide gave 0.39 gm (79.6%) of the title compound as a colorless solid. 
m.p.o14*150°C 
MS(mte): 356(M + ) 

Calculated for Ca^NgSCI: Theory: C, 67.30; H, 5.93; N, 7.85. Found: C, 87.47; H, 6.10; N, 7.84. 
EXAMPLE 6 

5-benzoyl-3-(1 -methylpipericlIn-4-yI)-l H-indole 

To a solution of 0.41 mL (0.73 mMol) phenyliithium In 4.0 mL tetrahydrofuran at 0°C were added 0.10 gm (0.33 
mMol) N-m8thyi-N^ethoxy-5-carboKamido-3-(1 -methytpiperidln-4-yl)-1 H-lndoie (Preparation II) in 2.0 mL tetrahydro- 
furan. After 1 hour the reaction mixture was quenched with 2N sodium hydroxide and the mixture extracted well with 
diethyl ether. The ether extracts were then washed with saturated aqueous sodium chloride, dried over sodium sulfate 
and concentrated under reduced pressure. The residue was purified by radial chromatography (2 mm silica), eluting 
with 10:1 dichIoromethane:methanoi f to give 0.096 gm (91%) of the title compound as a light yellow solid. 
m.p.«101°C 
MS(m/e): 319(M+) 
IR: 1644 cm" 1 

Calculated for Cg^NgO • H 2 0: Theory: C, 74.48; H, 7.19; N, 8.33. Found: C, 74.85; H, 7.00; N, 8.67. 
The compounds of Examples 7-9 were prepared employing the method described In detail in Example 6. 

EXAMPLE 7 

5-acetyi-3-(l-methyiplper1dIn-4-yO-1H-MoIe hydrochloride monohydrate 

Using 0.30 gm (1.0 mMol) N-methyl-N-meth«y-5-cart H-indole (Preparation 

1 1) and 3.56 mL (4.98 mMol) methyOKhium gave 5-acetyI-3-(l -methylpipertdin-4-yi)- 1 H-indole which was converted to its 
hydrochloride salt 0.153 gm (60%) of the title compound were recovered. 
m.p.«65°C 
MS(m/e): 256{M + ) 

Calculated for OteHaoNaO-HCI- HgO: Theory: C, 61.82; H, 7.46; N, 9.01. Found: C 62.13; H, 7.86; N, 9.24. 
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EXAMPLE 8 

5~p8rtanoy1-3-(1 -methytpip8rtdln-4-yl)-1 H-irtdcle hydrochloride 

5 Using 020 gm (0.66 mMol) hHnethyl-hknethoxy^^ -flfiethylp^3fflW!rv4-y!)-1 H-lndoie (Preparation 

II) and 1.68 mL (2.67 mMol) rvbutyi&thium gave 5-pentanoyi-3-{1 -nratfiyip!perfd]n-4-y!)-1 H-lndole which was converted 
to Rs hydrochloride salt 0.124 gm (63%) of the title compound were recovered as a tan solid which was crystallized 
from ethanol diethyl ether. 
m^x=242-245°C 

w MS(m/e):299(M*) 

Calculated for C^qH^Q • HQ: Theory: C, 68.15; H, 8.13; N, 8.37. Found: C, 67.89; H, &Q5; N, 8.64. 
EXAMPLES 

16 5-phenylacetyi-3-(1 -methytp!peridin-4-yI>1 H-lndole 

Using 0.30 gm (1.0 mMof) ^methyi-N-methoxy^ (Preparation 
II) and 2.5 mL (5.0 mMol) benzyimagnesium chloride gave 0.22 gm (66%) of the title compound as an off-white solid. 
m.p.=69 0 C 
so M3(m/e):333(M l ) 
IR: 1662 cm- 1 

Calculated for C^H^NaC: Theory: C, 79.48; H, 7.28; N, 8.43. Found: C 79.68; H, 7.47; N, 8.61. 
EXAMPLE 10 

SB 

5-(4-methoxybenzoy0-3-(1 -methyipipericfin-4-yl)-1 H-lndole 

To a solution of 0.35 mL (2.82 mMol) 4-methoxy-1 -bromobenzene in 3.0 mL tetrahydrofuran at -78°C were added 
1 .83 mL (2.93 mMol) n-fcutylDthlum and the reaction mixture stirred for 30 minute at -78°C. To tills solution were then 
so added 0.17 gm (0.56 mMol) N-methyl-N-methoxy^ -methyipiperidIn-4-yI)-1 H-indde (Preparation II) 

■ :a " in 2.0 mL tetrahydrofuran. The reaction mixture was allowed to warm gradually to ambient and was then quenched with 
2N sodium hydroxide. Hie resulting mixture was extracted weO with diethyl ether. The ether extracts were then washed 
with saturated aqueous sodium chloride, dried over sodium sulfate and concentrated under reduced pressure. The res- 
idue was purified by radial chromatography (2 mm silica), eluting with 10:1 dtohioromethaneatiettenol, to give 0.135 gm 
35 (72%) of the title compound as a light yellow solid. 
MS(m/e):349(M + ) 

Calculated for C22H24N2O2: Theory: C, 75.84; H, 6.94; N, 8.04. Found: C ( 75.85; H, 7.11 ; N, 8.06. 

The compounds of Examples 11-19 were prepared employing the method described in detail in Example 10. 

40 EXAMPLE 11 

5K44luorobenzoyI)-3-(1 -methylpiperidirv4-yl)-1 H-indole 

Using 0.20 gm (0.66 mMol) N-methyl-N-methaxy^^ H-indole (Preparation 

45 II) and 0.36 mL (4.98 mMol) 4^luoro-1 -bromobenzene gave 0.158 gm (71%) of the title compound as an off-white solid. 
m.p.=8S°C 
MS(m/e):336(M*) 

EXAMPLE 12 

80 

5-(4-methytbenzoyl)-3-{1 -methytp!peridin-4-yi)-1 H-f ndoie 

Using 0,20 gm (0.68 mMol) N-methyl-N-meth^ H-lndole (Preparafion 

II) and 0.41 mL (3.32 mMol) 4-methyl-1 -bromobenzene gave 0.180 gm (79%) of the title compound as a yellow solid. 
65 m.p.«92°C 

MS(mfe):332(M*) 

Calculated for C22H24N2O: Theory: C. 79.48; H, 7.28; N, 8.43. Found: C, 79.60; H, 7.40; IM, 8.54 
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EXAMPLE 13 

5-(4^uoromethyibe^^ H-indole 

Using 0.15 gm (0.50 mMol) N^ethyl-N-methoxy-5^itKwamido-3-(1 -methyipfperfdln-4-yf)-1 H-lndole (Preparation 
II) and 0.35 mL (2.49 mMol) 4-trtfluoromethyI-1-bromob8nzene gave 0.122 gm (64%) of the title compound as a yellow 
solid. 

mp.=160-162°C 
MS(nVe):388(M + ) 

Calculated tor C22H21N2OF3: Theory: C, 6a38; H, 5.48; N, 755. Found: C, 68.54; H, 5.72; N, 7.47. 
EXAMPLE 14 

5-(4^uoromethoxybeaTzoyO-3-{1 -methy!piperlc0n-4-yl)-1 H-lndole 

Using 0.17 gm (0.56 mMol) N-me^-N-methoxy-5K»rbaxamldo«3-(1 -methyipiperidin^-ylj-l H-lndole (Preparation 
1 1) and 0.48 mL 0.32 mMol) 4-trffluoromethaxy-1 -bnomobenzene gave 0.157 gm (69%) of the title compound as a Dght 
yellow solid. 
m.p.«172-l75°C 
MS(mfe): 4Q2(M+) 

Calculated for C^^NgCVV Theory: C, 65.66; H, 556; N, 6.96. Found: C, 65.86; H, 5.45; N, 7.20. 
EXAMPLE 15 

5-(4Kflmethylarninobenz^i)-3-{1 -methylpiperidin-4-yi)-1 H-lndole 

Using 050 gm (0.66 mMol) N-methyl-N-methoxy-5K»rboxamk3o-3-(1 -methyipiperidln-4-yI)-1 H-lndole (Preparation 
II) and 0.80 gm (3.98 mMol) 4~dmethyiamino-1 -bromobenzene gave 0.159 gm (66%) of the title compound as a light 
yellow solid. 
m.p.=1Q3-104°C 
MS(mfe):361(M*} 

Calculated for C^H^NjjO • 0.5 HgO: Theory: a 74.56; H, 7.62; N, 1 1 .34. Found: C, 74.46; H, 7.53; N, 1 1 .04. 
EXAMPLE 16 

5-(2-naphthoyl)-3-(1 -methylp^ericQn-4-y!)-1 H-lndole 

Using 050 gm (0.66 mMol) N-methyl-N-methoxy^»rtxwamIdo^-(1 -methy!piperic0n-4-yl)-1 H-indole (Preparation 
II) and 0.60 gm (3.82 mMol) 2-bromonaphthalene gave 0.1 78 gm (73%) of the title compound as a light yellow solid. 
m.p.H92°C 
MS(m/e): 368(M + ) 

EXAMPLE 17 

5-(2i3yridtnecarbonyQ-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Using 050 gm (0.66 mMol) N-methyi-N-methoxy-5-cartx»<amldo^^ -methytpiperJdin-4-yf)-1 H4ndole (Preparation 
10 and 0.32 mL (3.32 mMol) 2-bromopyridine gave 0.089 gm (42%) of the title compound as a Dght yellow solid. 
m.pL=90°C 
MS(nVe):319(Nn 

EXAMPLE 18 

5-(N-phenylcarbaxamido)-3-(1 -methyipiperldin-4-yi)-1 H-indole 

Using 050 gm (0.66 mMol) N-methyl-N-methoxy-5-cartxwamido-3-(1 -methyipiperWin-4-yl)-1 H-indole (Preparation 
II) and 0.30 mL 0.32 mMol) aniline gave 0.1 18 gm 03%) of the title compound as a light tan soGd. 
m.p.=97°C 
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MS(m/e): 833(M*) 

Calculated for C^H^N^O-O^S HgO: Theory: C, 74.64; H, 7.01; N, 12.43. Found: C, 74.29; H, 7.08; N, 12.51. 
EXAMPLE 19 

5KN*eraytearbaxamicto)-^1 -methylplpertcIin-4^ H-indde 

Using 1.2 gm (4.0 mMol) N-methyl-N-methOKy-S«^^ H-indole (Preparation II) 

and 2.2 mL (20.0 mMol) benzyiamine gave 0.788 gm (57%) of the title compound as a white solid. 
rap.«87°C 
MS(m/e):347(M*) 

Calculated for C^H^NgO: Theory: C, 78.05; H, 755; N, 12.09. Found: C. 76.08; H, 7.51; N, 12.35. 
EXAMPLE 20 

5-(4^oroben2oy0^lH^^ 

To a suspension of 051 gm (1 .05 mMol) potassium hydride In 5.0 mL tetrahydrofuran at 0°C were added a solution 
of 0.3 gm (1 .0 mMol) 5-bromc>^1-methyiplpe^^ H-indole in 5.0 mL tetrahydrofuran and the solution stirred for 
about 30 minutes. The resulting mixture was cooled to about -78°C and to it were added 1 .47 mL (2.3 mMol) t-butyillth- 
ium, which had been preceded to -78°C, via cannula. After about 15 minutes, a solution of 1 .0 gm (5.0 mMol) N-methyi- 
N-msthoxy-4-chlorobenzamide (Preparation VII) in 3.0 mL tetrahydrofuran were added. The reaction mixture was 
allowed to gradually warm to ambient and was then quenched with 2N sodium hydroxide. The mixture extracted well 
with diethyl ether and the ether extracts were thai washed with saturated aqueous sodium chloride, dried over sodium 
sulfate and concentrated under reduced pressura The residue was purified by radial chromatography (2 mm sfllca), 
eiuting with 955 ethyl acetate:methanol f to give the title compound as a light yeOow solid. 
m.pL*i&°C 
MS(mfe): 352(M , ) 

Calculated for C^hkiNzOCI •O.SHg): Theory: C. 69.70; H, 6.13; N, 7.74. Found: C, 70.02; H, 6.2); N, 7.93. 
EXAMPLE 21 

5-methanesu!fonyiamino-3-(1 -methyM ,2,3,8-telrahydropyrfclin-4-yl)-l H-indole 

To a solution of 1.2 gm (21.4 mMol) potassium hydroxide in 12 mL methanol was added 1.0 gm (4.76 mMol) 5- 
methanesuIfonytamino-1 H-indole followed by 0.76 mL (6£ mMol) 1-methyl-4-piperidone. The homogeneous solution 
was heated to reflux for 18 hours under nitrogen. The reaction mixture was then cooled and concentrated under 
reduced pressura The residue was dissolved in water and the pH of the solution adjusted from 1 4 to 8-9 by the addition 
of add. The precipitate that formed was filtered, wasted with water and dried under vacuum to give 1 .3 gm (89.6%) of 
the title compound as a tan solid. 
mjx*210-214°C 
MS(mfe):305(Nn 

Calculated for C^sNjAjS: Theory: C. 58.99; H, 6.27; N, 13.76. Found: C, 89.00; H, 8.20; N, 13.74. 

The compounds of Examples 22-29 were prepared employing the procedure described in detail in Example 21 . 

EXAMPLE 22 

N-metiiyI-5-mett«nesuiforiylamin(>«-(l -flnethyl-1 ,23,6-tetrahydropyridin-4-y0-1 H-indole 

Beginning with 1.23 gm (5.5 mMol) N-methyl-5-methanesulfonylamino-1 H-indole and 0.88 mL (7.1 mMol) 1- 
methyl-4-piperidone, 1 .4 gm (80%) of the title compound were recovered as a tan, crystalline powder. 
m.p=198-2Q2°C 
MStm/e):319(M*) 

Calculated for C^NeO^: Theory: C, 60.16; H, 6.83; N, 13.16. Found: C, 60.30; H, 8.76; N, 12.97. 
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2-nMTyl^methanesulfonylamino-3-(1 -methyl-1 ,2 l 3 l 6-t8trahydropyridin-4-yI)-1 H-indole 

Beginning with 1 .37 gm (6.1 mMol) 2-methyI-5-methan88ulfonylam!no-1 H-lndole and 0 .98 mL (7.9 mMol) 1 -methyi- 

4- plperidone, 0.65 gm (33.3%) of the title compound were recovered as a yellow solid. 
m.p.r=i76-184°C 

MS(m/e): 32D(M+1) 

Calculated for C^tNsOgS: Theory: C, 60.16; H, 6.63; N, 13.16. Found: C. 60.39; H, 6.48; N, 13.10. 
EXAMPLE 24 

5- ethanesuffonyIamIno-3-(l rmethyI-1 AS^tetrahydropyrldin^yO-l H-indole 

Beginning with 1.45 gm (6.5 mMol) 5-ethanesuIfonyiamino-1 H-indole and 1.03 mL (8.4 mMol) 1-methyl-4-piperi- 
done, 1 23 gm (59.7%) of the title compound were recovered as pale orange crystals. 
m.p.o224-226°C 
MS(mfe):319(M«) 

Calculated for Cj^NsO^S: Theory: a 60.16; H, 6.63; N, 13.16. Found: a 60.45; H, 6.69; N, 1322. 
EXAMPLE 25 

5-(N,NKlimethyiamM 2,3,6-tetrahydroRyricDn-4-yI)-1 H-indole 

Beginning with 1.17 gm (4.89 mMol) 5KN,N<DmethyIamino)8uIfDnylarr^ and 0.78 mL (6.4 mMol) 1- 

mathyl-4-piperidone, 1.19 gm (72.6%) of the title compound were recovered as a pale yellow powder. 
m.p.=207-208°C 
MS(nVe):334(M f ) 

Calculated for a^NUO^S: Theory: C, 57.46; H, 6.63; N, 18.75. Found: C, 57.69; H, 6.71 ; N, 16.60. 
EXAMPLE 26 

5-methanesuifonylamino-3-{1 -ethyl-1 ,2,3 f 6-tetrahydropyridin-4-y0-1 H-indole 

Beginning with 1.50 gm (7.1 mMol) 5-methanesuHbnyiamino-1 H-indole and 1.25 mL (9.3 mMol) 1 -ethyl -4-piperi- 
done, 1 24 gm (582%) of the title compound were recovered as a light yellow, crystalline powder. 
m^.a218-219°C(dea) 
MS(m/e):320(Mf1) 

Calculated for C^NsO^: Theory: C, 60.16; H, 6.63; N, 13.16. Found: C, 59.89; H, 6.39; N, 1324. 
EXAMPLE 27 

5-methanesuifonyian*!0-3-(1 -propyi-1 2.3,6^etrahydropyridin-4^0-1 H-indole 

Beginning with 1.50 gm (7.1 mMol) 5-methanesuWonylamlno-IH-indoIe and 1.4 mL (92 mMol) 1-propyl-4-piperi~ 
done, 2.1 gm (88.2%) of the title compound were recovered as a yellow powder. 
m.p.«2l7-218.5°C(dec.) 
MS(mfe):334{M+1) 

Calculated for C^HzsNaOgS: Theory: C, 6123; H, 6.95; N, 12.60. Found: C, 61.51; H, 723; N, 12.30. 
EXAMPLE 28 

5-metittnesuifbnyIamino-3-(1 -teopropyI-1 2,3,84etrahydropyric0n-4-y0-1 H-indole 

Beginning with 1 .0 gm (4.76 mMol) 5-methanesuHonylamino-1 H-indoie and 0.873 gm (6.2 mMol) 1 -lsopropyi-4-pip- 
erf done, 1 .02 gm (64.2%) of the title compound were recovered as a tan powder. 
m.p=211-213°C(dea) 
MS(nVe):333(M + ) 

Calculated for C^H^^OgS: Theory: C, 61.23; H, 6.95; N, 12.60. Found: C, 60.95; H, 6.87; N, 12.60. 
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EXAMPLE 29 

5^ethanesu)fonyiamirio-3-(l -butyl-1 ^ t 6-tetrahydropyr{din-4-yl>1 H-indde 

Beginning with 1.0 gm (4.76 mMoi) 5-methanesuifonyiamino-l H4ndo!e and 0.98 gm (6.2 mMd) 1-butyl-4-piperi- 
done, 1 .4 gm (84.8%) of the title compound were recovered as a yellow powder. 
m4X«202-204°C 
MS(m/e):347(Nr) 

Calculated for. C^sNsOgS: Theory: C. 6252; H, 7.25; N, 12.09. Found: C, 62.10; H, 7.11; N, 1238. 
EXAMPLE 30 

5-methartesulfonylamino-3-(1 -methytpiperidirh4-y0-1 H-indde oxalate 

To a solution 0.815 gm (2.67 mMoi) 5-memanesuifonylamino-3-(i -methyM ^.S.e-tetrahydro^ildln^-yl)-! H-lndole 
in 125 mL methanol were added 0315 gm 5% palladium on carbon. The mixture was hydrogenated at ambient for 18 
hours with an initial hydrogen pressure of 60 piai. The reaction mixture was filtered and the filtrate concentrated under 
reduced pressure. The residual oil was purffied by flash chromatography, eiuting with 90:1 0 dtehioromethaneroeihanoi. 
Fractions shown to contain product were combined and concentrated under reduced pressure. The residue was dis- 
solved in methanol and to It ware added oxalic add. The suspension was filtered to give 0.261 gm (25%) of the title 
compound. 
m.p.«1l9.1°C 
MS(mfe):307(M*) 

EXAMPLE 31 

5^-methygmethanesuHb^ 

Following the procedure described In detail In Example 30, 0.807 gm (2.53 mMoi) 5-(NHnethyI)methanesuifo- 
nyiamino-3-(1 -methyM ^,3 t 6^tetrahydropyricfln-4-yl)--1 H-indole (Example 22) was hydrogenated to give 0.075 gm 
(9.3%) of the title compound as a tan foam. 
MS(mfe):822(M+1) 

Calculated for C^HgaNsOgS: Theory: C. 59.79; H, 751 ; N, 13.07. Found: C, 59.62; H, 7.33; N, 12.82. 
EXAMPLE 32 

2-me1hyl-5«methanesulfonylamIno-3-{1 -methyipiperfdln-4-yI)-1 H-indole 

To a solution of 0.45 gm (1.41 mMoi) 2-methyl^methanesuIfonylamlno-3-(1 ,2^ ,6-tetrahydropyridin-4-yI)-1 H- 
Indoie (Example 23) in 1 25 mL methanol were aided 0. 1 1 gm 5% palladium on carbon and the reaction mixture hydro- 
genated at ambient temperature with an initial hydrogen pressure of 60 p.sl After 18 tours the reaction mixture was 
filtered and the fOtrate concentrated under reduced pressure to give a yellow oil. The oil was purified by radial chroma- 
tography (2 mm silica gel), eiuting with 100:5:0.5 dichloromethane: methanoliammontum hydroxide, to give 021 gm of 
a yellow foam which was than precipitated from ethyl acetate/hexanes to give 0.18 gm (39.7%) of the title compound as 
a white powder. 
m.pa124-128°C 
MS(m/e):321(M*} 

Calculated for CieHasNbOgS: Theory: C, 59.79; H, 7.21 ; N, 13.07. Found: C, 59.88; H, 754; N, 13.33. 
The compounds of Examples 33-38 were prepared by the procedure described in detail in Example 32. 

EXAMPLE 33 

5-ethanesutfonyiamino-3-(1 -methylpiperidln-4~yi)-1 H-indole 

0.70 gm (25 mMoi) 5-eihanesufonylarrtrK^^ (Example 24) 

were hydrogenated to give 0.545 gm f77.4%) of the title compound as a white powder. 
m4X«178-178°C 
MS(rTV'e):322(MH) 

Calculated for C^HzjNsOzS: Theory: C, 59.79; H, 7.21 ; N, 13.07. Found: C. 60.07; H, 752; N, 12.79. 



37 



EP0733 628A1 

EXAMPLE 34 

5-(N,N-dimethylamino)^^ H-indoIe 

0.88 flm (2.0 mMol) 5-(N,N<iimethylamino^ 
(Example 25) ware hydrogenated to give 0.333 gm (50.2%) of the title compound as an off-white powder. 
m.p.«179-181°C(dec.) 
MS(m/e):336(M*) 

Calculated for CufaNAS: Theory: C, 57.12; H, 7.19; N, 16.65. Found: C, 57.38; H, 757; N, 16 .87. 
EXAMPLE 35 

5-methanesuitonylamino-3-(1 -ethyiplperidln-4*-yl)-l H-indole 

0.96 gm (3.0 mMol) 5-methanesuffonyiamino-3-(l -ethyl-1 ^,3,6-t8tmhydropyridIn-4-yI)-1 H-indole (Example 28) 
were hydrogenated to give 0.531 gm (55.0%) of the title compound as an off-white powder. 
m.p.o179-181°C 
MS(nVe):321(M*) 

Calculated for CisHgaNaOgS: Theory: C, 59.79; H, 7.21; N, 13.07. Found: C. 59.50; H, 7.11; N. 12*1. 
EXAMPLE 86 

5~methanesutfonyiamino-3-(1 -propyipiperidin-4~yi)-1 H-Jndole 

1.0 gm (3.0 mMol) 5-methanesuifonylamino-3-{1 -propyl-1 .a^^-tetrahydropyrfcDn^yO-l H-indole (Example 27) 
were hydrogenated to give 0.376 gm 07.2%) of the title compound as an off-white powder. 
m.p.«87-90°C 
MS(nVe):335(M + ) 

Calculated for dyHgsNaOgS: Theory: C. 60.87; H, 7.51; N, 12.53. Found: C. 61.12; K 7.32; N. 12.70. 
EXAMPLE 37 

5-nrwthanesuifonylamino-3-(1 -isopropyipiperidin-4-yi)-1 H-indole 

0.75 gm (2.25 mMol) 5-methanesuHonylamino-3-(1 -isopropyl-1 ^.S.e-tetrahydropyrldin^yO-l H-indole (Example 
28) were hydrogenated to give 0.310 gm (41 .1%) of the title compound as a white powder. 
m.p.°104-108°C 
M8(mfe):335(M*) 

Calculated for C, 7 H 2f Mp&' ^0^: Theory: C. 53.63; H, 6.40; N, 9.87. Found: C ( 53.38; H, 6.34; N. 9.66. 
EXAMPLE 38 

5-methanesulfonylamino-3-(1 H-indole 

1.05 gm (3.02 mMol) 5-methanesuHbnylamino-3-(1 -butyl- 1 ^.S.e-tetrahydropyricfln^yO-l H-indcle (Example 29) 
were hydrogenated to give 0255 gm (24.0%) of the title compound as a tan foam. 
m.p.«7B°C 
MS(m/e):349(Nn 

Calculated for C^NsO^S: Theory: C. 61.86; H 7.79; N, 12.02. Found: C, 61.66; H, 7.74; N, 1 1.87. 
EXAMPLE 39 

5-berttenesulfonytemino-3-(1 -methy!pip8rldIn-4-y[)-1 H-lndole 

To a solution of 2.00 gm (5.74 mMol) 5-amino-3-(1 -methylpiperidIn-4-yI)-1 H-indole in 50.0 mL dichloromethane 
were added 1 .63 gm (20.7 mMol) pyridine and the solution was cooled to 0°C. To this cooled solution were then added 
dropwise a solution of 2.23 gm (12.6 mMol) benzenesulfonyl chloride in 50 mL dichloromethane. The reaction mixture 
was allowed to warm gradually to ambient After 24 hours the reaction mixture was washed with 1 00 mL water and the 
remaining organics concentrated under reduced pressure. The residue was suspended in water and the pH adjusted 
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to 14 with socGum hydradda The aqueous phase was then extracted well with cGchtoramethana The organic phase was 
washed sequentially wfth water and saturated aqueous sodium chloride, dried over sodium suifate and concentrated 
under reduced pressura The aqueous phases were combined and the pH adjusted to 10 by the addition of add and 
extracted again with 3:1 chlorofbrnr.isQprcpanoi. These organic extracts were combined and concentrated under 
s reduced pressure. The combined residues were subjected to flash chromtography, etuting with a gradient system of 
100:10:0.5 to 100:11:0.5 cfi(^romethane:methanoI»mmOTlum hydroxide, giving 0.83 gm (39.1%) of the tftie com- 
pound'as a white powder. 
m^.n246-24S°C (dec.) 
MS(m/e):37Q(M#.1) 

io Calculated tor C20H23N3O2S: Theory: C, 6&02; H. 6.27; N, 1137. Found: C, 64.78; H, 6.09; N, 11.44. 
EXAMPLE 40 

5K4^odobenzeneailfonyi)amino-3-(1 -methyipiperkflrv4-yi)-1 H-indole 

16 

Following the procedure described In detail In Example 39, 0.791 gm (3.45 mMol) 5~amino-3-(1 -methyipiperidin-4- 
yl)-1H-indoie and 1.1 gm (3.62 mMol) 4-iodobenzen^uKbny) chloride were used to prepare 0.809 (47.3%) of the title 
compound as a white powder. 
m.pL>250°a 
50 MS(m/e):495(Wn 

Calculated for C20H22IN3O2S: Theory: C, 48.49; H, 4.48; N, 8.48. Found: C. 48.68; R 4.47; N, 8.26. 
EXAMPLE 41 

26 5^cn(trifluorome -methylpiperidlrv4-yi)-1 H-indole hydrochloride 

To a suspension of 1.00 gm (2,87 mMol) 5-amlno-3-(1 -methylpipertdfn-4-yI)-1 mndde ^hydrochloride in 100 mL 
dichioromethane were aided 2.5 mL (14.3 mMol) diisopropylethyiamine followed by 1 .06 mL (6.3 mMo!) trffluorumeth- 
anesuifonic anhydrida After 20 minutes the reaction mixture was washed with rater, dried over sodium sulfate and con- 
30 centrated under reduced pressure, the residue was purified by flash chromatography, eluting with dichioromethane 
containing 15% methanol, to give 5^di(trffIuorometh^n^uIfonyI))amino-3-(1 ^nethylpiperic0n-4-yI)-1 H-indoie. This 
material was converted to He hydrochloride salt and was crystallized from acetonitrile to give 0.34 gm (22.3%) of tie title 
■compound. 

m.pL»l 75-1 85°C (dec.) 
36 MS(m/e):493(M + ) 

Calculated for C^H^C^Fe • HQ: Theory: C, 36.27; H, 3.23; N, 7.93. Found: C, 36.48; H, 3.58; N, 7.85. 
EXAMPLE 42 

40 5-(methoxycarbonyI)amino^-(1 HiiethyIi^peridin-4-yI)-1 H-indole 

To a mixture of 10 mg (0.0437 mMol) 5^no^(1^ethyl^iperidin-4-yi)-1H-irclole and 15.0 mg (.131 mMol) pol- 
yvinyl-pyridine in 3.0 mL dichioromethane were added 4.3 mg (0.0458 mMd) methyl chJorotormate. The reaction mix- 
ture was mixed for 18 hours at ambient temperature. To this mixture were then added 170 mg (0.137 mMol) 
46 aminomethylated polystyrene and the reaction mixed for an additional 1 8 hours. The reaction mixture was then fStered 
and the voiatDes evaporated to give 10.2 mg (61%) of the title compound. 
MS(m/e):287(M 4 0 

The compounds of Examples 43-50 were prepared by the procedure described in detail in Example 42. 

bo EXAMPLE 43 

&-(ethoxycarbonyI)amino^-(1 -methylpiperlcfln-4-y!)-1 H-indole 

Beginning with 10 mg (0.0437 mMol) 5-amlno-3-(1 -methyl-pIperidin-4-yO-1 H-tndole and 4.97 mg (0.0458 mMol) 
66 ethyl chioroformate, 11.1 mg (84%) of the title compound were recovered. 
MS(m/e):301(M*) 
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EXAMPLE 44 

5-(propoxycarbonyl)amlno-3-(l -m8lhylpip©rldin-4-yI)-1 H-indde 

Beginning with 10 mg (0.0437 mMol) 5-amino-3-(1 -methyiitfperidin^yl)-! H-indole and 5.62 mg (0.0458 mMoO 
propyl chloroformate, 1 1 2 mg (81%) of the title compound were recovered 
MS(mfe):316(M + ) 

EXAMPLE 46 

5-(aIlyloxycarbony0amino-3~(1 -methyIpipericRn-4-yl)-1 H-indole 

Beginning with 10 mg (0.0437 mMd) 5-amino-3-(1 -methyi-piperidIn-4-yl)-1 H-indole and 5.5 mg (0.0458 mMol) ally! 
chloroformate, 9.7 mg (71%) of the title compound were recovered. 
MS(mte): 314fltf) 

EXAMPLE 46 

5-((2-methOKyethyI)cato -methylpiperldin-4-yl)-1 H-indole 

Banning with 13 mg (0.0587 mMol) 5-amino-3-{1 -methyi-piperidln^ylH H-indole and 8.65 mg (0.062 mMd) 2- 
methoxyethyl chloroformate, 10.25 mg (54%) of the title compound were recovered. 
MS(mfe):332(M+) 

EXAMPLE 47 

5-(cydopentyiaxyau1w^ 

Beginning with 13 mg (0.0567 mMol) 5-amlno-3-(1 -methyliaipertdln^yl)-1 H-indole and 9.27 mg (0.062 mMoO 
cydopentyl chloroformate, 18.1 mg (93%) of the title compound were recovered. 
MS(m/e): 342(M+) 

EXAMPLE 48 

5-(pherKaycarbonyI)amlno«3-(1 -nrethylpiperidin-4-yi)-1 H-indole 

Beginning with 10 mg (0.0437 mMol) 5-amino-3-(1 -methyl^ipeiidin-4-yl)-1 H-lndole and 7.2 mg (0.0458 mMol) 
phenyl chloroformate. 13.9 mg (91%) of the title compound were recovered. 
MS(m/e):350(M + ) 

EXAMPLE 49 

5-(4-methoxyphenyI)oxycarbony^^ -methylpiperlc0n-4-yI)-1 H-indole 

Beginning with 13 mg (0.0567 mMol) 5-amino3-{1 -methyl-piperidin-4-yl)-1 H-lndole and 11.1 mg (0.062 mMol) 4- 
methGKyphenyl chloroformate, 13.4 mg (63%) of the title compound were recovered. 
MS(m/e): 380(M+) 

EXAMPLE 50 

5-(4-chIorophenyl)oxycarbonyl)amino-3-(1 -methyiplperidIn-4-yI)-1 H-indole 

Beginning with 13 mg (0.0587 mMol) 5-amino-3-(1 -methyl-pIperidin-4-yI)-1 H-indole and 11.1 mg (0.062 mMd) 4- 
* chlorophenyl chloroformate, 18.1 mg (93%) of tie title compound were recovered. 
MS(m/e): 
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EXAMPLE 51 

N-methyW-(3K1-met^^ 

To a solution of 2.0 gm (5.74 mMol) 5~amino-3-(1 -methyipiperidin-4-yi)~1 H-indole dlhydnochlortde monoethanolate 
and 5.0 mL (36 mMoJ) triethylamlne in 100 mL dlchloromethane were added 0.74 ml_ (12.6 mMol) methyl Isocyanate. 
The reaction mixture was stirred for 15 minutes and was then washed with 100 mL of water. The remaining organics 
were dried over sodium sulfate and concentrated tinder reduced pressura The resultant residue was crystallized from 
acetonMe to give 1 .05 gm (64%) of the title compound. 
MS(mfe):287(M+1) 

Calculated for C^H^O: Theory: C, 69.1 1 ; H, 7.74; N, 19.56. Found: C, 69.37; H, 7.% N, 19.87. 
EXAMPLE 52 

N-phOTyl4Nl'-(3K1^6thyipipenm4-yO-1 H-indol-5-yi)urea hydrochloride 

To a solution of 2.0 gm (5.74 tnMo!) 5~amino-3-(1 -methytp!pertdin-4-yI)-1 HNndoie dlhydrocnlorfde monoethanolate 
and 5.0 mL (36 mMol) triethylamine in 100 mL cOchJoromethane were added 1.37 mL (12.6 mMol) phenyl isocyanate. 
The reaction mixture was stirred for 1 5 minutes and was then washed with 1 00 mL of water. The remaining organics 
were dried over sodium sulfate and concentrated under reduced pressura The resultant residue was crystallized from 
acetonMe to give 1.40 gm (70%) N-phenyl-N'-p-O -methyipiperWin-4-yI)-1 H4ndo!-5-yl)urea. This material was dis- 
solved In methanol are! to it was added an equivalent of methanols hydrogen chiortda The solution was then concen- 
trated under reduced pressure and the residual oD crystallized from ethanol to give the title compound. 
m.pL«215-220°C 
MS(nVe):348(M 4 ) 

Calculated for Cg^^O • HQ: Theory: C. 65.53; H, 6.55; N, 14.56. Found: C. 65.27; H, 6.43; N, 14.35. 
EXAMPLE 53 

N-ethyW\IX3-(1 -methy!p!pen^n-4^-1 H-irclo!-5-yl)urea 

To a solution of 15.0 mg (.0655 mMol) 5-amIno-3~(1 ^ethylpiperidin-4-yI)-1 H-indole in 3.0 mL chloroform were 
added 9.3 mg (.131 mMol) ethyl isocyanate. The reaction was mixed for 46 hours and to it were then added 0.23 gm 
(.131 mMol) anrdnomethyiated polystyrene and the reaction mixed for an additional 1 6 hours. The reaction mixture was 
then filtered and the volatile* evaporated to give 16.1 mg (82%) of the title compound. 
MS(m/e): 

The compounds of Examples 54-75 were prepared by the procedure described in detail in Example 53. 
EXAMPLE 54 

N-propy!-N'-(3-(1 -methy!piperfdlrh4*yi)-1 H-indoI-5-yQurea 

Beginning with 15.0 mg (.0655 mMol) 5-amlno3-(1 -methyl-piperldln-4-yi)-1 H-indole and 11.1 mg (0.131 mMol) 
propyl teocyarate, 5.8 mg of the title compound were recovered. 
M8(m/e):315(Mn 

EXAMPLE 55 

N-allyW-fS-O -methylpiperfcQn-4-yI)-1 H-indol-5-yi)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 HrathyIi)^rMin-4-yl)-1 H-irtdoie and 11.1 mg (0.131 mMol) 
aDyl isocyanate, 19.6 mg (98%) of the title compound were recovered. 
MSOnfe^SISfM 4 ) 
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EXAMPLE 56 

N-isopropyi-Nr-(3-(1 -methylpiperidtn^ylH H-indol-fryl)urea 

5 Beginning with 15.0 mg (.0655 mMoQ 5-amlno^(1-methy!-pjperidiri-4-yI)-1 indole and 1 1.13 mg (0.131 mMol) 
isopropyl teocyanate, 21 .9 mg of the title compound ware recovered. 
MStnVe^SISCW*) 

EXAMPLE 57 

w 

N-n-butyI-N'-(3-(1 -methy!piperidin-4-yI)-1 H-indoI-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-emino-3-(1 ^methyl-p!p8ridIn-4-yi)-1 H-indole and 11.1 mg (0.131 mMol) n- 
butyt teocyanate, 20.6 mg (96%) of the title compound were recovered. 
16 MS(mfe):329(M 4 ) 

EXAMPLE 58 

N-cydohexyI-lsr-{3-(1 -methyipiperidin-4-yi)- 1 H-indol-5-yl)urea 

20 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -m8thyi-plperldln-4-yI)-1 Wndole and 16.37 mg (0.131 mMol) 
cydohexyl teocyanate, 20.1 mg (87%) of the title compound were recovered. 
M8(m/e):355(Wn 

25 EXAMPLE 59 

N-(1 -ethoxycarbonyl-2-methyipropy^^ -methylpipericQn-4-yO"1 H-Indoi-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -methyl-plperidin-4-yI)-1 H-indole and 14.56 mg (0.0852 mMol) 
so ethyl 24socyanato^-methylbutyrate, 25.0 mg (95%) of the title compound were recovered. 
MS(ffife):401(KO 

EXAMPLE 60 

36 N-(4^luoro)phenyW-(3-(1 -methytpiperidin-4-yI)-1 H-indd-5-yi)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino~3-(1 -methyI-piperidIn-4-yI)-1 H-indole and 9.9 mg (0.072 mMol) 4- 
fluorophenyl isocyanate, 20.7 mg (86%) of the title compound were recovered. 
MS(mfe):367(M + ) 

40 

EXAMPLE 61 

N-(4^loro)phenyi-NH3K1-metiTylplperidn^yI)-1 H-indo!-5-yI)urea 

46 Beginning with 15.0 mg (.0655 mMol) 5-amIno-3-{1 -fn8thyli>ip8ridin-4-yl)-1 H-indole and 11.0 mg (0.072 mMol) 4- 
chlorophenyl teocyanate, 21 .4 mg (86%) of the title compound were recovered. 
M3(mfe):383(Mn 

EXAMPLE 62 

60 

N-(4-methyI)phenyl-N , -(3-{1 -methyIpipericfin-4-yl)-1 H4ndol-5-yi)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -methyl-pfperidin-4-yI}-1 H-indole and 9.6 mg (0.072 mMol) 4- 
methylphenyl isocyanate, 23.7 mg (99%) of the title compound were recovered. 
65 MS(m/e):363(M*) 



42 



EP0733 628A1 

EXAMPLE 63 

N-p^oromethyOphenyWaHa-O ^©myf|^eridin-4-yI)-1 H-indoJ-5-yOurea 

s Beginning wffr 15.0 mg (.0655 mMoJ) 5-amim>-3-(1 -methyl-plperklln^-yf)-1 H-rndoie and 16.0 mg (0.0852 mMol) 3- 
trffluoramethylphanyl isocyanate, 26.0 mg (65%) of the title compound were recovered. 
MS(mfe):417{M*) 

EXAMPLE 64 

10 

NK4-methaxy)phenyI-N , -p-(1 -methyIpiperMin-4-yI)-1 H-indo!«5-yI)urea 

Beginning with 15.0 mg (.0855 mMd) S*mtino*K1«nethy4)i^^ end 10.7 mg (0.072 mMol) 4- 

methaxyphenyi isocyanate, 22.4 mg (91%) of the title compound were recovered. 
is MS(mfe): 379(Wn 

EXAMPLE 65 

N-^-methffic^phenyi-N'-^-tl -mothyIpfper!dln-4-yI)-1 H-lndol-«-yI)ur^ 

Beginning wfth 15.0 mg (.0655 mMol) 5^mino^1 ^ethyli)!peitflrh4-yl)-1 H-indole and 10.7 mg (0.072 mMol) 2- 
methaxyphenyl isocyanate, 21 .7 mg (88%) of the title compound were recovered. 
MS(m/e):379(M*) 

26 EXAMPLE 66 

N^methyltiiloiphenyl-Nr-fa-fl -methylplperldln-4-yI)-1 H-indo!-5-yi)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino^lHnethyl-rt)ertoin-4-yO-1 H-lndole and 14.05 mg (0.0852 mMol) 
so 4-methytthiophenyl Isocyanate, 24.1 mg (98%) of the title compound were recovered. 
MS(mfe):395(M*) 

EXAMPLE 67 

35 N«(34icetyl)phenyl-N^ H-indoI-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -methyii5lperldin^yi)-1 H-indde and 13.7 mg (0.0852 mMol) 3- 
acetylphenyl isocyanate, 25.0 mg (98%) of the title compound were recovered. 
MS(mfe):391(M*) 

40 

EXAMPLE 68 

NK4-butaxycartony0phe^ H-indol-5-yl)urea 

45 Beginning with 15.0 mg (.0655 mMol) 5^ino^K1^^i^peridln-4-yI)-1 H-Indde and 15.8 mg (0.072 mMol) 4- 
carbobutoxyphenyi Isocyanate, 27.1 mg (92%) of the title compound W8re recovered. 
MS(m/e): 448(1^) 

EXAMPLE 69 

so 

hK2i>henyl)phenyWJHSK1-mst^ H-indol-5-yI)urea 

Beginning with 15.0 mg (.0855 mMol) 5-arrtno-8-(1 -mathyi-pfpertefin^yl)-1 H-lndole and 16.6 mg (0.0852 mMol) 2- 
phenyiphenyi isocyanate, 26.7 mg (98%) of the title compound were recovered. 
56 MS(m/e):4250Vn 
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EXAMPLE 70 

N-(4-phenyl)phenyl-hr-(3-(1 -methylpiper!clin-4^l)-1 H-indol-5-yl)urea 

Beginning with 15.0 mg (.0655 mMoQ 5-amino-3~(1 -methyii3lpa1din-4-yl)-1 H-indo!e and 16.6 mg (0.0852 mMol) 4* 
phenylphenyl isocyanate, 26.2 mg (95%) of the title compound were recovered. 
MS(mfe):425(ltf*) 

EXAMPLE 71 

N-(2 l 3-di<^iioro)ph8nyl-N 1 -p-(1 -methy!piperidirH^yI)-1 H-indol-5-yQurea 

Beginning with 15.0 mg (.0855 mMol) 5-amino-3-(1 -methyi-^p8ridir>4-yi>1 H-indole and 16.0 mg (0.0852 mMoO 
2,3-dichlorophenyi isocyanate, 26.7 mg (98%) of the title compound were recovered. 
M8(mfe):417(M*} 

EXAMPLE 72 

N-benzyl-NH3-(1 -methy^pipericBn-4-yO^l H-indol-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -methyi-piperfdln-4-yi)-1 H-indoie and 1 1.32 mg (0.0852 mMol) 
benzyl Isocyanate, 9.4 mg of the title compound were recovered. 
M8(m/e):363(M 4 ) 

EXAMPLE 78 

N-phenethyl-N'-{3-(1 -methyiplperidin-4-yI)-l H-!ndol-5-y0urra 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -methyf-pipertdin-4-yO-l H-Indole and 12.51 mg (0.0852 mMol) 
2-phenethyl Isocyanate, 15.8 mg (65%) of the title compound were recovered. 
MS(mfe):377(M*) 

EXAMPLE 74 

N-(aHnethyibenzyO-NT-(3-(1 -methylpiperidIn-4-yl)-1 Mndol-S-yQurea 

Beginning with 15.0 mg (.0655 mMol) 5-amino3-(1 -methyl^ipertdln-4-yl)-l H-Indole and 1251 mg (0.0852 mMol) 
a-methyibenzyl isocyanate, 24.0 mg (97%) of the title compound were recovered. 
MS(n^e):377(M + ) 

EXAMPLE 75 

N-(MtfHoxy<»rto^ 

Beginning with 15.0 mg (.0855 mMol) 5-amlno-3-(1 -methyi-pipBridin-4-yl)-1 H-indoie and 16.6 mg (0.0852 mMol) 
ethyl 2-i80cyanato-3-phenylpropionate , 28.0 mg (95%) of the title compound were recovered. 
MS(m/e):449(M 4 ) 

The compounds of Examples 76-79 were prepared at about 50°C by the procedure described in detail in Example 

42. 

EXAMPLE 76 

KN-dimethyl-NHS-tl -methylpfeerfdin-4irf)-1 H-Indol-5-yl)urea 

Beginning with 1 3.0 mg (.056 mMol) 5*mino*3-(1 -methyi-pipericfln-4-y!)-1 H-indoie and 6.4 mg (0.059 mMol) dime- 
thyl carbamoyl chloride, 135 mg (79%) of the title compound were recovered. 
MSfm/eJrSOICM*) 



EP 0733 628 A1 

EXAMPLE 77 

Beginning with 13.0 mg (.056 mMol) 5~amfno~3-<1 ^8thyH3ipericDn-4-yf)-1 H -Indole and&Omg (0.082 mMol) die- 
thyl carbamoyl chloride, 16.05 mg (86%) of the title compound were recovered. 
MS(mfe):S29(M 1 5 

EXAMPLE 78 

N«meihy^N^henyl-MK3K1 

Beginning with 13.0 mg (.058 mMol) 5-amira>3-{1 -methyH>iperklin^yl)-1 H-btdole and 10.1 mg (0.059 mMol) N- 
methyi-N-phenyi carbamoyl chloride, 1 7.4 (86%) of the title compound were recovered. 
MS(m/e):363(fvr) 

EXAMPLE 79 

5«(morphofin-1 ^caibonylamino-3-(1 -methyipiperidin-4-yl)-1 H-indole 

Beginning with 13.0 mg (.056 mMol) 5-amino-3-(l Hnethyl-piper!dln-4-yI)-1 H-indole and a9 mg (0.059 mMol) mor- 
phoflne-1-carbonyl chloride, 1&2 (85%) of the title compound were recovered. 
M8(nVe):343(M*) 

The compounds of Examples 80-86 were prepared by the procedure described in detail in Example 53. 
EXAMPLE 80 
N-methyl-^^ 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -methyli^eridln-A-ylJ-l H-indole and 9.56 mg (0.098 mMol) 
methyl isothlocyanate, 17.0 mg (86%) of the We compound were recovered. 
MS(m/e):303(M+) 

EXAMPLE 81 

N~phenyl-N f -(3-(1 -methylplpericfln-4-yl)-1 H-tndol-5-yl)thiourea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -methyl-plperidlr>4-yl>1 H-indole and 1326 mg (0.098 mMol) 
phenyl isothlocyanate, 16.8 mg (71%) of the title compound were recovered. 
M^m/eJrSeSGVT) 

EXAMPLE 82 

NK4-methGxy)phenyi-NT-(3-(1 -methylpipertdIn-4-yi)-1 mncW-5-yQthiQurea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -methyl-pipertdin-4-yi)-1 H-tndole and 16.21 mg (0.098 mMol) 4- 
methcDcyphenyl Isothlocyanate, 18.4 mg (71%) of the tHie compound were recovered. 
MSOiVeJtSgSfM 4 ) 

EXAMPLE 83 

N^-trifluoromethyl)phenyl-NH3-(1 -methylplperfdln-4-yl)-1 H-indoI^yQthtourea 

Beginning with 15.0mg (.0655 mMol) 5*rrfno-&<1 -methyH^peridln^yO-1 H-lndole and 19.94 mg (0.098 mMol) 3- 
trffluoromethylphenyl Isothlocyanate, 15.6 mg (55%) of the tftte compourKl were recovered. 
MS(m/e):433(M 4 ) 
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EXAMPLE 84 

N-p-ph8nyOphenyi-NX3-(1 -methyipiperidin-4-yl)-1 H-lndol«5-yI)thiourea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -methy1-pip8ridin-4-yt)-1 H-fndoIe and 20.73 mg (0.098 mMoi) 2- 
biphenyi isothlocyanate, 21 .2 mg (74%) of the title compound were recovered. 
MS(m/e):441(M*) 

EXAMPLE 85 

N-(2,3<lfchloro)phenyI-h^ 

Beginning with 15.0 mg (.0655 mMol) 5~amino-3-(1 -methyl-piperidin-4<.yl)-1 H-indole and 20.04 mg (0.098 mMol) 
2,3<iichloropheny1 isothlocyanate, 17.7 mg (62%) of the title compound were recovered. 
M8(m/e):433(hr) 

EXAMPLE 86 

N-beratf -N'-<3-(1 -methy^iperidin-4ry|)-1 H-indol-5-yi)thiourea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(l -methyl-pipertdin-4~yl)~1 H-indole and 14.63 mg (0.098 mMol) 
benzyl Isothlocyanate, 17.0 mg (86%) of the title compound were recovered. 
MS(mfe):379(M + ) 

EXAMPLE 87 

5-phthalImIdO"3-<1 -methyipipeiidin-4-yl)-1 H-indole oxalate 

To a solution of 0.458 gm (2.0 mMol) 5-amlno-3-{1 -methylpiperidIn-4-yl)-1 H-indole in 8.0 mL dlchloromethane were 
added 0.438 gm (2.0 mMoi) N-carbethaxyphthaOmida The reaction mixture was stirred 18 hours at ambient tempera- 
ture, at which time the solvent was removed under reduced pressure. The residue was subjected to flash chromatogra- 
phy, eluting with 1 0020:0.5 dichloromethane:methanol ammonium hydroxide, giving 0.467 gm (65%) of 5-phthalimtdo- 
3-(1 -methyip(peridin-4-y0-1 H-indole as a yellow foam. The yellow foam was dissolved in a mixture of methanoliethyl 
acetate and to it was added an equivalent of oxalic acid. The colorless precipitate which formed was recrystallized from 
methanol to give 0267 gm of the title compound as colorless crystal* 
m.p.«224°C 
MS(nVe): 359(M+) 

Calculated for C^i^* CgHgO* Theory: C, 64.13; H f 5.16; N, 9.35. Found: C, 63.88; H f 527; N, 9.51. 
EXAMPLE 88 

5-(acetyi)amino^{1 -methyl-1 ^ ,3,6^etrahydropyridin-4-yl)-1 H-indole 

lb a solution of 1.0 gm (4.4 mMol) S-amino^-OHTiethyl-l^^ in 60 mL tetrahy- 

drofuran were added 0.67 mL (4.8 mMoQ triethyiamine and the solution was cooled to 0°C. To this solution were then 
added 0.32 mL (4.6 mMol) acetyl chloride and the reaction mixture was stirred at ambient temperature for 1 8 hours. The 
reaction mixture was filtered and concentrated under reduced pressure to give a dark oil. The oil was treated with water 
to give a black gum. This residue was purified by radial chromatography (2 mm, silica), eluting with 100:10:1 cGchlo- 
romettene:methandammonium hydroxide, to give 0.20 gm (16.9%) of the title compound as a yellow solid. 
m.p.«l88-189°C 
MS(mfe): 269(M + ) 

Calculated tor CeHietyO: Theory: C, 71.35; H. 7.11; N, 15.60. Found: C, 71.18; H, 6.97; N. 15.46. 

The compounds of Examples 89-1 10 are prepared by the procedure described in detail in Example 88. 
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EXAMPLE 89 

5-(prq3anoyl)anftino-3Kl-me!hyl-1 H-indo)e fumanale 

Beginning with 1.0 gm (4.4 mMd) 5*mino-3-(1 -mothyM A3.M8trahydrcpyrtdIr>4-yl)-1 H-lndoie and 0.74 mL (53 
mMoQ propanoyi chloride, 0.287 gm (23%) of the title compound were recovered as a red powder. 
m.pL=17D-l73°C 
M3(mte): 283(M*) 

Calculated for C^NgO'C^KA*: Theory. C, 63.15; H, 831; N. 10.52. Found: C. 62.97; H, 6.04; N, 10.66. 
EXAMPLE 90 

5-(berw)yI)amino-3-0 -methyM .a^.e-tetrahydrapyiidln^yO-l H-!ndole 

Beginning with 1.13 gm (5.0 mMoQ 5-amino-3-(l -methyM ,2,3,6-tetrahydropyrkfin^yO-l H-lndoie and 058 mL (5.0 
mMoQ benzol chloride, 0.477 gm (28.9%) of the title compound were recovered as a Rght green solid. 
m.pi>250 o C . 
MS(m/e):331(M+) 

Calculated for^^Nrf): "Theory: C, 76.11; H, 6.39; N, 12.68. Found: C, 7534; H, 6£2; N, 12.41. 
EXAMPLE 91 

5<4~chlorobenzoy0amIno-3-(1 -methyM AS.e^tetrahydrq^ildln^yl)-! H-indole 

Beginning with 1.13 gm (5.0 mMoi) 5-amirc><H1 -methyM ,2,3,6-tetrahydropyi1din-4-y0-1 H-indole and 0.64 mL (5.0 
mMoi) 4-chiombenzoyl chloride, 0.544 gm (29.9%) of the title compound were recovered as a tan solid. 
m.p.=224~226 6 C 
MS(m/e): 365(^0 

Calculated for C^HzoNfiOCI: Theory: C. 68.94; H, 5.51 ; N, 1 1 .48. Found: C, 68.75; H, 5.65; N, 1 1.63. 
EXAMPLE 92 

5^4^etho^enzoy0arrrino-3-(1 -methyi-1 ,2,3,6-tetrahydnopyridfo^ 

Beginning with 1.13 gm (5.0 mMoQ 5-amino*(1 -methyM ,23,6-tetr^^ and 0.853 gm 

(5.0 mMoi) 4-methoxybenzoyl chlorida 0367 gm (20.4%) of the title compound were recovered as a light yellow solid. 
m.FXn232°C(dec.) 
MS(mfe):361(M*) 

Calculated for C22H23N3O2: Theory: C, 78.1 1 ; H, 6.41 ; N, 1 1.63. Found: C, 72.86; H, 6.39; N, 1133. 
EXAMPLE 93 

5-(2^ortM^uorobena^ ^.e-tetrahydropyri^ H-indole 

Beginning with 2.0 gm (as mMoQ 5-amino-3~(1 -methyM ,2,3,6-tetrahydnopyrfdirH^yO-l H-indole and 1.9 gm (9.7 
mMoO 2-chJort>44luorobereayi chloride, 0.67 gm (19.8%) of the title compound were recovered as a light yellow solid. 
m.pL«212-222°C 
MS(m/e):383(Nn 

Calculated for CfeiHuNsOClR Theory: ft 65.71; H, 4.99; N, 10.95. Fbund: C, 66.00; H, 5.10; N, 10.84. 
EXAMPLE 94 

5-(44iuorabattoy0amirK>3-(1 -ethyl-1 ,2,3,64etrahydropyridin^yi)-1 H-indoie 

Beginning with 2.69 gm (11.1 mMd) 5-amino-3-(1-ethyM A3,6-tetrahydropyiidin-4-yi)-1 H-indole and 1.45 mL 
(1 2.3 mMoi) 4-fluorobenzoyI chloride, 2.39 gm (59.0%) of the title compound were recovered as a burnt orange powder. 
m.p^1 27-1 35°C (dec) 
MS(mfe): 363(^1*) 

Calculated for C^H^OF: Theory: C, 72.71; H, aiO; N, 11.56. Found: C, 72.42; H, 6.14; N, 11.33. 
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EXAMPLE 95 

5-(2-faroyI)amino-3-(1 -methyl-1 ,2,3,Metrahydropyridin-4^-1 H-indole 

Beginning with 1 .13 gm (5.0 mMol) 5-amlno-3-(1 -methyl-1 ,2,3,6-tetrahydropy^^ and 0.52 mL (5.0 

mMol) 2-furoyI chloride, 0.129 gm of the title compound were recovered as a tan solid. 
m.p.»190°C(dec.) 

MS(m/e):a21(M f ) s 

Calculated tor C19H19NA: Theory. C. 71.01; H, 5.98; N. 13.08. Found: C, 71.26; H, 6.17; N. 12.85. 
EXAMPLE 96 

5"(2-thiemyl)amirto-3-(1 -methyl-1 ^.S.a-tetrahydropyrldin^yO-l H-indole 

Beginning with 1.0 gm (4.4 mMol) 5-amino-3-(1 -methyl-1 ^.S.S-tetrahydropyiidin^yO-l H-Indole and 0.494 mL (4.6 
mMol) 2-th]ophenecarbonyI chloride, 0.489 gm (33.0%) of the title compound were recovered as a bright yellow solid. 
m.pi«229-233 0 C(deG.) 
MS(mfe):337(M*) 

Calculated for C 19 H 19 N 3 08: Theory: C, 67.63; H, 5.67; N, 12.45. Found: C, 67.44; H, 5.70; N, 12.22. 
EXAMPLE 97 

5-(acetyl)amino-3-(l -methylpiperidin^yg-l H-indole 

Beginning with 2.00 gm (5.74 mMol) 5-amino-3-(1 -mettiyl-pipericfln-4-y[)-1 H-indole dihydrochlorWe ethanolate and 
1.13 gm (25.8 mMol) acetyl chloride, 1.22 gm (78.3%) of the title compound were recovered as a white powder. 
m.p.=161-165°C(dec.) 
MS(mfe):271(M+) 

Calculated for C 18 H 2 iN 3 0: Theory: C, 70.82; H, 7.80; N ( 15.48. Found: C, 70.52; H, 7.83; N, 15.37. 
EXAMPLE 98 

5-(propanoyi)amino-3-{1 -methytpipericnn-4-yI)-l H-indole fumarate 

Beginning with 0.945 gm (4.12 mMol) 5-amino-3-{l -methyi-pip8ridin-4-yl)-1 H-indole *nd 0.689 mL (4.94 mMol) 
propanoyi chloride, 1.3 gm (81 £%) of the title compound were recovered as a tan solid. 
m.p.a88-92°C (dec.) 
MS(m/e):285(MH 

Calculated for C^H^O ■ C4H4O4: Theory: C, 62.83; H, 6.78; N, 10.47. Found: C, 62.61 ; H, 6.84; N, 10.25. 
EXAMPLE 99 

5-(tiime%lacety0amino-3-(1-methylD 

Beginning with 2.00 gm (5.74 mMol) 5-amino-3-(1 -methyl-pjperidm^-yl)-1 H-indole dlhydrochloride ethanolate and 
1.78 gm (14.4 mMol) trimeihylacetyl chloride, 0.623 gm (34.6%) of the title compound were recovered as an off-white 
powder. 

m.p.*214-216°C(dec.) 
MStrrvtySISOvf) 

Calculated tor C^NsO: Theory: C, 72.81; H, 8.68; N, 13.41. Found: C, 72.56; H, 8.73; N, 1358. 
EXAMPLE 100 

5-(benzoyl)amino-3-<1 -methytpiperidin-4-yI)-1 H-lndole oxalate 

Beginning with 0.545 gm (2.4 mMol) 5-amino-3-(1 -methyl-plperio3n-4-yl)-1 H-lndole and 0.398 mL (2.85 mMol) ben- 
zoyl chloride, 0.92 gm (90.5%) of the title compound were recovered as an off-white solid. 
m.pLo130°C. 
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MS(mfe): 333(M*) 

Calculated for C^H^O • CgHgO^ Theory: C. 65.24; H, 5.95; N. 9.92. Found: C. 64.98; H, 6.12; N, 9.84. 
EXAMPLE 101 

5-{4-fIuorob8nzoy0amino-3-(1 -methylpiperkfin-4-yl) -1 H-indole fumamte 

Beginning with 15.2 gm (66 miVJol) 5-amino-3-(1 -methyipfparidln-4-yi)-1 H-irtdole and 7.8 mL (66 mMo!) 4-ftuor- 
©benzoyl chloride, 13.01 gm (42.2%) of the title compound were recovered as an off-white solid. 
m.pLo139-l40°C(dea) 
M^nVe^SSHM*) 

Calculated for C 21 H 22 N^)F • C4H4O4: Theory: C, 64.23; H, 5.61 ; N. 8.99. R>und: C, 63.96; H. 5.65; N, 9.05. 
EXAMPLE 102 

5-(2-chlorobenzoy1)amlno-3-(1 -methyipiperfdin-4-y1)-1 H-indole fumamte 

Beginning with 1.14 gm (5.0 mMol) 5-amino-3-(1 -methylpipei1dirwtyl)-1 H-indole and 0.63 mL (5.0 mMol) 2-cHo- 
robenzoyi chloride, 0.406 gm (1 6.8%) of the title compound were recovered as colorless crystals. 
m.p.=209°C (dea) 
MS(mta):367(M 4 ) 

Exact Mass: Theory: 368.1530. Found: 36al531. 
EXAMPLE 103 

5-(3-chlorob8nzoyi)amino-3-(1 -methyIpiperidin-4-yi)-1 H-indole fumarate 

Beginning with 1.14 gm (5.0 mMol) 5-amino-3-(1 -methyiplpertdIrM-yi)-1 H-indole and 0.62 mL (5.0 mMol) 3-chio- 
robenzoyi chloride, 0.942 gm (38.9%) of the title compound were recovered as a colorless solid. 
m4Xo185°C(dec.) 
MS(mfe): 367(M*) 

Calortated for C^H^CC! • C4H4O4: TTieory: C. 62.05; H, &41 ; N, 8.68. Found: C 61 .77; H, 5.60; N, 8.61 . 
EXAMPLE 104 

5-(4-dilorot»nzoyI)amino-3-{1 -methylpip8ridirv4-yi)-1 H-indole fumamte 

Beginning with 1.14 gm (5.0 mMol) 5-amino-3-(1 -methyipipeiidin-4-yl)-1 H-indole and 0.64 mL (5.0 mMol) 4-cWo- 
robenzoyi chloride, 0.339 gm (14.0%) of the title compound were recovered as a colorless soDd. 
m.p^163°C (dea) 
MS(m/e):367(M t ) 

Calculated for C21H22N3OCI • C 4 H40 4 : Theory: C, 62.05; H, 5.42; N, 8.68. Found: C. 61.92; H, &47; N, 8.52. 
EXAMPLE 105 

5-(2-metho«ybenzoyl)amino-3-{1 -methyipiperidin-4-yl)-1 H-indole fumamte 

Beginning with 1.14 gm (5.0 mMol) 5-amirK>3-(1 -methytpiperidin-4-yl)-1 H-indole and 0.74 mL (5.0 nrtiMol) 2-meth- 
oxybenzoyi chloride, 0.569 gm (23.7%) of the title compound were recovered as an off-white solid. 
m.pLo90°C (dec.) 
MS(mfe):864(M 4 ) 

Exact Mass: Theory: 364.2025. Found: 364.2029. 
EXAMPLE 106 

5-(3-methoxyb8nzoyi)amino-3-(1 -nrathyipip8ridin-4-yi)-1 H-indole fumamte 

Beginning with 1.14 gm (5.0 mMol) 5-amino^1-methytpiperidIn-4-yI)-1 H-Indole and 0.70 mL (5.0 mMol) 3-meth- 
oxybenzoyl chloride, 0.653 gm (27.2%) of the title compound were recovered as an off-white solid. 
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m.p.=152°C(dec.) 
MS(mfe): 384(M+) 

Calculated for C22H25N3O2 • C4H4O4: Theory: C. 65.12; H, 6.10; N. 8.7a Found: C. 64.85; H. 6.38; N, B.4a 
EXAMPLE 107 

5-(^m^axybena^amino«^(1 -methylpiperldln-4-yl)-1 H-lndole fumarate 

Beginning with 1.14 gm (5.0 mMol) 5^im!no-3r(1-methyl-p!peridln^-yI)-1 H-lndole and 0.853 gm (5.0 mMoD 4- 
methoxybenzbyi chloride, 0.398 gm (16.6%) of the title compound were recovered as an off-white softd. 
m.p.«15l°C(dec.) 
MS(m/e):364(M + ) 

Exact Mass: Theory: 364.2025. Found: 364.2032. 
EXAMPLE 108 

5-(2-4uroyl)amlno-3-(1 -methylplperlcQn-4-yt)-1 H-lndole fumarate 

Beginning with 1.14 gm (5.0 mMol) 5-amino-3-(1 -methylpijMridln-4-yf)-1 H-tadole and 0.52 mL (5.0 mMol) 2-furoyI 
chloride, 0.420 gm (19:1%) of the title compound were wavered as an off-white solid. 
m.p.«114°C(dec.) 
M8(m/e):324(M^ 

Calculated for C^NsA* • C4H4O4: Theory: C, 62.86; H, 5.73; N, 9.56. Found: C, 63.15; H ( 5.89; N, 9.84. 
EXAMPLE 109 

5-(24hienoyl)amino-3-(1 -methylplperldIn-4-yO-1 H-lndole oxalate 

Beginning with 0.72 gm (3.14 mMol) 5-amino~3-(1 -msthyl-piperidin-4-y0-1 H-indole and 0.525 mL (3.8 mMol) 2- 
thienqyl chloride, 1 2 gm of the tide compound were recovered as an off-white solid. 
m.p.»135°C(dea) 
MS(nVe): 339{M + ) 

Calculated for C 19 H 21 N3OS • C2H2O4: TTieory: C, 58.61 ; H, 5.54; N, 9.64. Found: C, 58.90; H, 5.41 ; N, 9.89. 
EXAMPLE 110 

5-(phenylac8tyI)amino-3-{1 -methylpiperidln-4-yI)-1 H-lndole oxalate 

Beginning with 2.00 gm (5.74 mMol) 5-amino-3-(1 -methyl-plperldln^-yl)-1 H-indole dlhydrochloiide ethanolate and 
223 gm (14.4 mMol) phenytacetyl chloride, 0.80 gm of the title compound were recovered as a tan solid. 
m.p.<90°C 
MS(m/e):347(M*) 

Calculated for C22H25N3O • CgHjA: Theory: C. 65.89; H, 652; N, 9.60. Found: C, 65.68; H, 6.29; N, 9.83. 
EXAMPLE 111 

&(fur-2-oyi)amino-3-(1 -methyi-1 ,2 f 3,6-tetrahydropyridln^-yl)-1 H-lndole 

A- Preparation of Ste-fumvnamino-1 H-lndole 

To a solution of 2.09 gm (1 5.8 mMol) 5-amino-1 Mndole in 20 mL tetrahydrofuran were added 2.6 mL (1 8.97 mMol) 
triethylamine and the solution was cooled in an ice bath. To the reaction mixture were then added dropwise 1 .71 mi 
(1 7.4 mMol) 24uroyi chloride. When this addition was complete the coding bath was removed and the reaction mixture 
was stirred 1.5 hours at ambient temperatura At this point the reaction was diluted with water and extracted well with 
ethyl acetate. The organic solutions were combined and washed sequentially with water, 2N sodium hydroxide, water 
and saturated aqueous sodium chloride. The remaining organlcs were then dried over sodium sulfate and concentrated 
under reduced pressure to give a dark purple solid. The solid was subjected to flash chromatography, elutlng with a gra- 
dient of didiloromethane containing 0-2% methanol. The recovered solid was crystallized from ethyl acetate to give 1 .8 
gm (50.3%) of 5-(2« j furcyi)amino-1 H-Jndole as pale purple crystals. 
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nrtpL»181-182°C 
MS(m/G): 227(WM) 

Calculated for C^oN^: Theory: C, 69.02; H, 4.48; N, 12.3a Found: C, 68.79; H, 4.52; N, 1225. 
6 B. Condensation of substituted Indole with 1-*^4H)foertdone 

To a solution of 0.868 gm (1 5.5 mMol) potassium hydroxide In 8 mL methanol were added 1 .0 gm (4.42 mMoQ 5- 
(2^furoyl)amino-1 H-lndole and 0.774 mL 1-ethyl-4-piperidone and the solution was stirred at reflux for 18 hours. The 
reaction mixture was cooled to ambient and then diluted with ice/water. The resultant precipitate was collected and 
10 dried, under vacuum. This solid was purified by radial chromatography (2 mm silica), eiuting with a gradient of cOchio- 
romethane containing 5-7.5% methanol and 0.5-1 .0% ammonium hydroxide. The product was then crystallized from 
ethyl acetate to give 0.71 5 gm (48.3%) of the title compound as a bright yellow powder. 
m.pL«120-l22°C t 
MS(m/e):336(NM) 

16 Calculated for C^NgCfe: Theory: C, 71.62; H, 6.31 ; N, 12.53. Found: C, 71.51; H, 633; N, 12.73. 
EXAMPLE 112 

5-(2^furoyi)amino-3-(1 -ethyipiperidin-4-yl)-1 H-indole 

20 

To a solution of 0.780 gm (3.2 mMol) 5-amino-3-(1 -ethytpiperidli>4-yl)-1 H-lndole in 10 mL tetrahydrofuran and 10 
mL dimethyiformamide were added 0 .538 mL (3.85 mMol) triethyiamine followed by the dropwise addition of 0.348 mL 
(3.5 mMol) 24uroyI chloride. After 1 8 hours the ruction mixture was cooled in an ice bath. The reaction mixture was 
the partitioned between 100 mL ethyl acetate and 100 mL 2N sodium hydroxide. The phases were separated ami the 

26 aqueous extr a cted again with ethyl acetata Organic extracts were combined and washed sequentially with 2N sodium 
hydroxide, water and saturated aqueous sodium chloride. The remaining organics were dried over sodium sulfate and 
concentrated under reduced pressure. The residue was subjected to radial chromatography (2 mm silica), eiuting with 
100:10:1 dlc^oromethane:methanol»mrmnium hydroxide. Fractions containing product were combined and concen- 
trated under reduced pressure. The residue was crystallized from ethyl acetate/hexane to give 0.789 gm (73.1%) of the 

30 title compound as an off-white solid. 
mp.«l78r179°C 
MS(mfe):338(M+1) 

CaiojIataJ for C20H23N3O2: Theory: C, 71.19; H, 8.87; N, 12.45. Found: C, 71.44; H, 7.09; N, 12.40. 

36 EXAMPLE 113 

5-(441uorabercsoyi)amimv3-(l -«thylpiperidin-4-y0-1 H-indoIe fumarate 

Following the procedure described in detail in Example 32, 1.14 gm (3.14 mMol) 5-(^oroben2oyl)arrino-3-(1- 
40 ethyl-1 ^,3,6-tetrahydropyridin-4-yI)-1 H-indole were hydrogenated to give 0.527 gm (34.8%) of the title compound as a 
tan powder. 
m.p.o152-155°C 
MS(m/e):366(M+l) 

Calculated for C^H^CF • C4H4P4: Theory: C, 64.85; H, 5.88; N, 8.73. Found: C, 65.15; H, 5.95; N, 8.95. 

46 

EXAMPLE 114 

5-(2K5htoro44luoroben^^ -metiTylp^endin-4-yl)-1 H-indole 

60 To a solution of 0.40 gm (1.04 mMol) 5-(2-diioro^fluoixi5enzoyl)amino-3-{1 -methyM ,2,3,6-tstrahydrQpyrtdin-4- 
yi)-1 H-indole in 5.2 mL trffluoroacetic acid were added 0208 mL (1.3 mMol) triethylsflane and the reaction mixture was 
stirred at ambient After 2 hours, the reaction mixture was concentrated under reduced pressure, lb the residue was 
added 2N sodium hydroxide and the aqueous was extracted with dtahloromsthana The combined organic extracts 
were washed with 2N sodium hydroxide, dried over sodium sulfate and then concentrated under reduced pressure to 

55 give an orange foam. The foam was subjected to radial chromatography (2 mm silica), eiuting with 100:10:1 dfcMo- 
romethanenrathanol: ammonium hydradde. The residue was crystallized from ethyl acetate/hexanes to give 027 gm 
(67.3%) of the title compound as a burnt orange powder. 
MS(m/e):385(M+) 

The compounds of Examples 1 15-124 were prepared by the procedure described in detail in Example 42. 
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EXAMPLE 115 

5-(methaxyacetyi)amino-3-(1 -methyipiperidin-4-y!>1 H-indole 

s Beginning with 13 mg (0.056 mMoQ 5-amino-3-(1 -methylplpeildln^yO-1 H-indole and 6.5 mg (0.059 mMol) meth- 
oxyacetyl chloride, 14.2 mg (84%) of the title compound were recovered. 
MS(m/e):302(M*) 

EXAMPLE 116 

10 

5-((2-thienyI)acety0amino-3-(1 -methyipipeiidjn-4~yl)-1 H-indole 

Beginning with 13 mg (0.056 mMd) 5-amino-3-(1 -methyii3iperidin-4-yI)-1 H-lndoie and 9.6 mg (0.059 mMoi) (2-thi- 
ophene)acetyl chloride, 14.1 mg (72%) of the title compound were recovered. 
16 MS(m/e): 354(M + ) 

EXAMPLE 117 

5-^methoKycartJonyOpro^^ H-indole 

so 

Beginning with 13 mg (0.056 mMol) 5-amino-3-(1 -methyipiperfc0n-4-yf)-1 H-lndoie and 9.0 mg (0.059 mMol) (3- 
meth«y-carbonyOpropanoyl chloride, 14.1 mg (75%) of the title compound were recovered. 
MS(m/e):344(M+) 

25 EXAMPLE 118 

5-(2fluoroben2oy0amIno-3-(1 -r^^ H-indole 

Beginning with 10 mg (0.0437 mMol) 5-anrtino-3-{1 -methyl-piperidin4-yl)-1 H-indole and 5.4 jiL (0.0458 mMoi) 2- 
30 f luorobenzpyl chloride, 1 22 mg (80%) of the title compound were recovered. 
M8(mfe): 35KM 4 ) 

EXAMPLE 119 

55 5-(2-methyiben2oy0amino-3-(1 -methyIpiperidin-4-yi)-1 H-indole 

Beginning with 10 mg (0.0437 mMol) 5-amino-S-(1 -methyl-pipericGn-4-yl)-1 H-indole and &0 pL (0.0458 mMol) 2- 
methytbenzoyl chloride, 14.3 mg (95%) of the title compound were recovered. 
MS(mfe):348(M+1) 

AO 

EXAMPLE 120 

5-^-methyft)8nzoyl)amim)-3-(1 -methylpipertdin-4-yi)-1 H-indole 

45 Beginning with 13 mg (0.056 mMol) 5-amino-3-(1-methy1-piperidin^yI)-1 H-indole and 95 mg (0.059 mMol) 3~ 
msthylbenzoy! chloride, 17.1 mg (88%) of the title compound were recovered. 
MS(mfe):348(M + ) 

EXAMPLE 121 

60 

5-(2-trifluoromethyIbenzoyI)amino-3-(1 -methyipiperidin-4-yi)-1 H-lndole 

Beginning with 13 mg (0.056 mMoQ 5-amino-3-(1 -methytpiperfdin^yl)-1 H-indole and 13.0 mg (G.Q62 mMol) 2-tri- 
fluoromethylbenzoyi chloride, 20.3 mg (89%) of the title compound were recovered. 
66 MS(mfe):401(M*) 
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EXAMPLE 122 
5«(3,4Hfichtorcber^^ 

Beginning with 10 mg (0.0437 rnMoJ) 5-amfno^1 -methyty^ H-indole and 9.6 mg (0.0458 mMol) 3.4- 

cOchtorabenzoyi chloride, 1 4.4 mg (82%) of the title compound were recovered. 
MS(m/e):401(M*} 

EXAMPLE 123 

5-(2,4KlichIoroberpa5yi)arnino-3-{1 -methylpiperidirv4-yi)-1 H-indole 

Banning with 10 mg (0.0437 mMd) 5-arnira>^KlHTTethyl^erWIn^yI)-1 H-irtdde and a4 uL (0.0458 mMol) 2,4- 
dfchtorobenzqyl chloride, 12.2 mg (80%) of the tffle compound ware recovered. 
MS(rrVe):40t(M*) 

EXAMPLE 124 

5-(te3«azol-5K>y0amino^1 -methylpiperidin-4^yl)-1 H-indole 

Beginning with 13 mg (0.058 mMol) 5^no-3-(1-methyH3fe^ H-lndole and 8.21 mg (0.O62 mMol) iso- 
xazole-5-carbonyl chloride, 10.4 mg (57%) of the title compound were recovered. 
MS(m/e):325(Nn 

EXAMPLE 125 

Alternate Synthesis of 5-(2-thienoyi)arrtf no^-(1 -metrytpipeiidin-4-y0-1 H-lndole oxalate 

To a solution of 0.615 gm (4.8 mMol) 2-tWenolc acid In 10 mL dichloromethane were added 0.778 gm (4.8 mMol) 
N.N-cartonyldllmidazole In 2 mL dfcNoromethana After 1.5 hour, a solution of 1.0 gm (4.4 mMol) 5-amino-3-{1-rneth- 
ylplperic0rni-yl)-1 H-indole in 15 mL dichloromethane was added and the reaction mixture stirred for 18 hairs at ambi- 
ent The reaction mixture was wrohed sequentially with 1N sodium hydroxide, water and saturated aqueous sodium 
chloride. The remaining organic* were dried over sodium sulfate and the vdatfles removed under reduced pressure. 
The residual brown team was subjected to radial chromatography (2 mm silica), eluting with a gradient of dichiorometh- 
ane containing 5-7.5% methanol and 0.5% ammonium hydroxida Fraction shown to contain product were combined 
and concentrated under reduced pressura This material was dissolved in ethyl acetate/ethane! and was treated with 
oxalic acid to give 0.20 gm (10.7%) of the title compound as a tan solid. 
m.p.=160°C 
MS(m/e):339(M*) 

Calculated for C 1 eH 2 iN 3 OS • C2H2O4: Theory G 58.73; H, 5.40; N, 9.7a Found: C, 58.61; H, 5.54; N, 9.64. 

General procedure far the coupling of carbaxvffc adds with 5-amino-3-(1 -methylrJ^din-4-vIH H-mdole 

To a suspension of 4-5 equivalents of polymer bound 1 -ethyl-3K3<Rmethyiarr^ (Desai, et a/., 

Tetrahedron Letters, 34(48), 7685 (1993)) in chloroform are added 1 equivalent of 5-amino-3-{1 -metftytptperidin-4-yl)- 
1 H-indole and 2-3 equivalents of the carboxyDc acid. The reaction is agitated until the reaction is complete, heat may 
be applied if necessary. The resin is removed by filtration and the product isolated by evaporation of solvent This pro- 
cedure Is illustrated by Examples 126-178. 

EXAMPLE 126 

5-(1 -propanoyi)aminr>3-{1 -methyip!peridir>4-yi)-1 H-Jndole 

Beginning with 12.0 mg (0.05 mMo&5^no-3-(1 -met mMol) 1 -propanoic 

acid, 13.0 mg (91%) of the title compound ware recovered. 
MS(m/e):286(M+1) 
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EXAMPLE 127 

5-(2-methyIpropanoyOamino-3-(1 -methy!pipericfin-4-yI)-1 H-indoIe 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1 -methylp^3erfcGn-4-yO-1 H-!ndole and 8.8 mg (0.10 mMol) ieobu- 
tyric add, 1 1 .8 mg (79%) of the title compound were recovered. 
MS(m/e):300(M+1) 

EXAMPLE 128 

5-(3-methy!butarK)yI)amino-3-(1 -methyipiperidin-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1 -methyip^Deridirh4-yi)-1 H-lrtdole and 10.0 mg (0.10 mMol) isova- 
leric acid, 17.0 mg (100+%) of the title compound were recovered. 

EXAMPLE 129 

5-(1^ntantyl)amino-3-{1 -methyipiperidin-4-y0-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1 -methylpiperidin-4-yi)-1 H-indole and 10.0 mg (0.10 mMoQ pen- 
tanoic acid, 12.8 mg (82%) of the title compound were recovered. 
MS(m/e):314(M+1) 

EXAMPLE 130 

5-(etooxyacetyQamino-3K1 -metr^^ H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1 -methyipiperfc0n-4-yl)-1 H-indole and 1 1 .0 jiL (0.10 mMoO ethoxy- 
acetic acid, 15.2 mg (97%) of the title compound were recovered. 
MS(m/e):316(M+1) 

EXAMPLE 131 

5-(phenoxyacetyl)amino-3-(1 -methyipiperidin-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1 -methylpipei1din-4-yI)-1 H-indole and 15.0 mg (0.10 mMoQ phenx- 
oyacetic acid, 9.4 mg (52%) of the title compound were recovered. 
MS(mfe):364(M+1) 

EXAMPLE 132 

5-(cnphenyiacetyl)amino-3-(1 -methylpiperidln-4-yi)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5^rro^1 -methyipipei1dln-4-yl)-1 H-indole and 21.0 mg (0.10 mMol) diphe- 
nyiacetic add, 14.0 mg (66%) of the title compound were recovered. 
MS(m/e):424(M+1) 

EXAMPLE 133 

5-(dnnamoy0amirtt>-3-(1 -methyipiperidin-4-yl)-l H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-arrfno-3-(1 -methyipiperidln-4-yi)-1 H-indole and 15.0 mg (0.10 mMol) dn- 
namic add, 7.2 mg (40%) of the title compound were recovered. 
MS(mfe):360(M+1) 
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EXAMPLE 134 

5Kcydopropanecarbonyi)amino-^(1 ^ethytpiperidfa-4-yi)-l H-ireloJe 

Beginning with 12.0 mg (0.05 mMo!) 5-amino-3-(1 ^e4hyiptp8rtdin-4-yI>-l H-indole and 9.0 jiL (0.10 mMol) cydo- 
prcpanecarboxyOc add, 1 1 .4 mg (77%) of the title compound were recovered. 
MS(m/e):298(M+l) 

EXAMPLE 135 

5-(c^dota^ecart)onyI)am]no-3-(1 -mathytpip8ricfin-4-yI)-l H-Ihdole 

Beginning with 12.0 mg (0.05 mMd) 5^no^1^e1hyipipe!idlrv4^ and 15.0 mg (0.10 mMoi) 

cydobutanecarboxyflc add, 1 5.0 mg (96%) of the title compound were recovered. 
MS(m/e):312(Mf1) 

EXAMPLE 136 

5KcydopentanecaitonyI)w -methyipipertdin-4-yl)-1 H-indde 

Beginning with 12.0 mg (0.05 mMd) 5^no^1-methyipipeiMn^yO-1H-indoie and 11.0 mg (0.10 mMol) 
cyctopentanecaiboocyiic acid, 16.4 mg (100+%) of the title compound were recovered. 
M8{m/e):326(Mf1) 

EXAMPLE 137 

5Kcydohexane«ubony0amino^ -melhy!piperidin^l)-1 H-lndde . 

Beginning with 12.0 mg (0.05 mMd) 5^no-3K1-methyipiperic0n-4-y0-1 H-indoie and 13.0 mg (0.10 mMol) 
cydohaxanecarboxylic acid, 20.6 mg (100+%) of the tHie compound were recovered. 
MS(nVe):340(Mf1) 

EXAMPLE 138 

5-(l A3,4-tetrahydroraphth-1 -oyl)amino^<1 -methyipiperidin-4-yI)-1 H-indole 

Beginning with 12.0 mg (0.05 mMd) 5-amlno3-{1 -methyipiperidin-4-yl)-1 H-lndde with ia2 mg (0.10 mMol) 
1 ,2,3^tetrahydro-1-naphthoto add at 70°C, 1&2 mg (84%) of the title compound were recovered. 
MS(mfe):388(Mf.1) 

EXAMPLE 139 

5-p4luort*erapyl)amIno-3-(1 -methylpiperldin-4-yI)-1 H-indole 

Beginning with 12.0 mg (0.05 mMd) 5-amino~3-(1 -methyipiperidirHl-y1>1 i-Hndole and 21.0 mg (0.15 mMol) 3- 
fluorobenzoic add, 1 1 .8 mg (67%) of the title compound were recovered. 
M8(m/e):352(M+1) 

EXAMPLE 140 

5<44 >romQ b e r ra yi)antino-3-(1 -methyipiperfdln-4-yQ-1 KHndoie 

Beginning with 20.0 mg (0.087 mMol) 5-amino-3-(l -methylpiperidbv4-yi)-1 H-lndde and 52.0 mg (0.131 mMd) 4- 
bromobenzoic acid, 27.3 mg (75.8%) of the title compound were recovered. 
MStmfeMISfM 4 ) 
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EXAMPLE 141 

5-(4noctobenzoyI)amino-3-{1 -methyipipericfin-4-yI)- 1 H-indde 

Beginning with 10.0 mg (0.044 mMd) 5-amino-3-(1 -methylpiperidln-^-yQ-l H-indole and 32.0 mg (0.131 mMol) 4- 
iodobenzoic acid, 1 2.0 mg (60%) of the title compound were recovered. 
MS(m/e):459(M + ) 

EXAMPLE 142 

5-(3-lodobenzoyI)am}no-3-(1 -methyipiperkfin-4-yI)-1 H-indole 

Beginning with 10.0 mg (0.044 mMol) 5-amino-3-(1-methy!pfe^^ and 32.0 mg (0.131 mMol) 3- 

iodobenzoic add, 15.9 mg (80%) of the title compound were recovered. 
MS(m/e);459(M + ) 

EXAMPLE 143 

5-(4^riethyibenzoyI)anrwTO-3-(1 -methyipiperidin-4-yI)-1 H-indole 

Reacting 12.0 mg (0.05 mMol) 5-amino*3-(1 -methylpiperidIn-4-yO-i H-indole with 14.0 mg (0.10 mMol) 4-methyi- 
benzoic add at 70°C, 1 2.0 mg (69%) of the title compound were recovered. 
MS(nVe): 348(M+1) 

EXAMPLE 144 

5-(4-haxyIoxybenzoyI)amino-3-(1 -methylpiperldin-4-yI)-1 H-lndole 

Beginning with 10.0 mg (0.044 mMol) 5-amino-3-(1 -methylpiperfdin-4-yI)~1 H-indole and 30.0 mg (0.131 mMol) 4- 
hexylcxybenzdc add, 16.8 mg (89%) of the title compound were recovered. 
MS(mfe):434{M+1) 

EXAMPLE 145 

5-(4^trmuoromethylb8n2oy0amino^-(1 -metfiytpip8ridin-4-yi)-1 H-indde 

* Beginning with 12.0 mg (0.05 mMol) 5-amlno-3-(1 -methyipiperidin-4-y0-1 H-lndole and 29.0 mg (0.15 mMol) 4-4rif- 
luoromethylbenzdc add, 11.6 mg (58%) of the title compound were recovered. 
MS(mfe):402(M+l) 

EXAMPLE 146 

5-(3^uoromethyIbenzoy0amlno-3-(1 -methyipipericDn-4-yO-1 H-indde 

Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1 -merthyipiperfdln-4-y1)-1 H-lndole and 17.1 mg (0.09 mMol) S-trff- 
luoromethytoenzolc add, 8.7 mg (72%) of the title compound were recovered. 
MS(m/e): 403(M+2) 

EXAMPLE 147 

5^4<yancberaoy0amino-3-(1 -methyipiperidin-4-yl)-1 H-indde 

Beginning with 20.0 mg (0.087 mMol) 5-amino-3-(1-methyIpiperidin-4-yl)-1 H-indole and 38.0 mg (0.131 mMol) 4~ 
cyanobenzoic add, 13.5 mg (43.1%) of the title compound were recovered. 
MS(m/e):359(M+1) 
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EXAMPLE 148 

5K44iftrobenzcvI)amino-3K1 ^rott^iperidirh4-yl}-1 H-indole 

6 j Beginning with 20.0 mg (0.087 mMol) 5-amino-3-{1 -methyipiperidin-4~yl)-1 H-indole and 44.0 mg (0.131 mMol) 4- 
nitrobenzoicacid, 1 3.8 mg (41 .8%) of the title compound were recovered. 
MS(mfe):379(Mf1) 

EXAMPLE 149 

5^4<m8thyfthio)ben2Dy0amim>^(1 -methyipiperidin-4-yI)-1 H-indole 

Beginning with 20.0 mg (0.087 mMol) 5-amino-3-(1 HTi0thylplpsJldirH4-yI)-1 H-indole and 44.0 mg (0.131 mMol) 4- 
(methytthio)benzoic acid, ia9 mg (57.1%) of the title compound were recovered. 
w MS(m/e):380(M+1) 

EXAMPLE 150 

5-(3Kdimethylamino)benzxyi)am^ -methyiprperidii>4-yl)-1 H-indole 

so 

Raiding 12.0 mg (0.05 mMol) 5-amino-3-(1 -methyIpiperidin-4-yO-1 H-^ole with 17.0 mg (0.10 mMol) 3-(cDmeth- 
yiamino)benzolc acid at 70°C, 12.4 mg (88%) of the title compound were recovered. 
MS(mfe):377(M+1) 

25 EXAMPLE 151 

5-(4-phenyibenzoyi)amino-3-(1 -methyipiperidin-4-yl)-l H-indole 

Reacting 12.0 mg (0.05 mMol) 5-amino-3-(1 -methyipiperfdin-4-yI)-1 H-indole with 20.0 mg (0.10 mMol) 4-phenyl- 
30 benzoic acid at 70°C, 10.0 mg (49%) of the title compound were recovered. 
MS(m/e):410(M+1) 

EXAMPLE 152 

ss 5-(4Kacetyi)ben2^l)amin(>3-(1 sriethylpipericnn-4-yI)-1 H-iraiole 

Beginning with 20.0 mg (0.087 mMol) 5-amino^-(1-methyipIperidIn-4-yi)-1 H-indole and 44.0 mg (0.131 mMol) 4- 
(acetyQbenzoic acid, 16.5 mg (50.5%) of the title compound were recovered. 
MS(mfe):376(M+1) 

40 

EXAMPLE 153 

5-(4-(benaK>y0benzoy0arrtno-3-(1 -methylpipericDrh4-yI)-1 H-indde 

46 Beginning with 10.0 mg (0.044 mMoQ 5-amino~3-(1 -methyipipei1din-4-yi)-1 H-indole and 30.0 mg (0.131 mMol) 4- 
(benzoyQbenzdc add, 14.4 mg (75%) of the title compound were recovered. 
MS(mfe):438(Mf1) 

EXAMPLE 154 

50 

5-(4-(m8thanesuift»Tyi)benz(yl)amino-3-(1 -methytpiperfdin-4-yI)-1 H-indole 

Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1 -methytpiparidin-4-yl)-1 H-indole and 18.0 mg (0.09 mMol) 4- 
(methanesulfonyl) benzoic add, 7.2 mg of the title compound wore recovered, 
a? MS(m/e): 411(M*) 
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EXAMPLE 155 

5-p,5<0chlorobenr<yI)anrtfno-3-(1 -methylpiperidin-4-yl)-l H-indde 

Beginning with 7.0 mg (0.03 mMoO 5-amino-3-(1 -methyi^peridin-4-yI)-1 H-lndole and 17.2 mg (0.09 mMol) 3,5- 
dichlorobenzoic acid, 10.3 nig of the title compound were recovered. 
MS(m/e): 4Q2(M*) 

EXAMPLE 156 

5-(3 ,4-cfimethyIfaenzoyOami no-3-( 1 -methylplperidi n-4-yl)- 1 H-indole 



Beginning with 10.0 mg (0.044 mMoO 5-amino-3<1 -methyipiperldin-4-yI)-l H-indole and 19.6 mg (0.131 mMol) 3,4- 
dimethylbenzoic add, 1 2.0 mg (76%) of the title compound were recovered. 
16 MS(m/e): 362(M+1) 

EXAMPLE 157 

5-(3,5-cGmethyibenzoy0amino-3-(1 -methylpiperfdin-4-yI)-1 H-indole 

£0 

Beginning with 10.0 mg (0.044 mMol) 5*mino-3-(l -methyipiperidin-4-yi)-1 H-indole and 19.6 mg (0.131 mMd) 3,5- 
cflmethylbenzolc add, 15.0 mg (95%) of the title compound were recovered. 
MS(m/e):362(M+l) 

26 EXAMPLE 156 

5-(2,3<nmethc»cybenzoyI)amino-3-(1 -methylpiperidin^y!)-1 H-indole 

Beginning with 7.0 mg (0.03 mMoO 5-amino-3-(1 -methyiplperidin-4-yi)-1 H-indole and 16.4 mg (0.09 mMol) 2,3- 
30 dlmethoxybenzoic acid, 11.4 mg (97%) of the title compound were recovered. 
MS(m/e):394(M+1) 

EXAMPLE 159 

35 5-(3-nitro-4-<*ioroberT^^ 

Beginning with 10.0 mg (0.044 mMoO 5-amino^-(1-methyipiperidin-4-y0-1 H-lndole and 26.4 mg (0.131 mMol) 3- 
nftro~4-chlorobenzoic add, 1 1 .4 mg (63.3%) of the title compound were recovered. 
MSfmte): 412(M+) 



EXAMPLE 160 

5-(3,4, 5-trimethCKyben2oy0amino-3-(1 -methy^iperidin-4-yJ)-1 H-indole 

Beginning with 10.0 mg (0.044 mMd) 5-amino-3-(l-methylpiper^ H-indole and 27.8 mg (0.131 mMoO 
3,4,5-trimethoxybenzoic add, 13.8 mg (75%) of the title compound were recovered. 
MS(m/e):424(M+1) 

EXAMPLE 161 

5-(3,5-(cfi-t-buty0^hydroxyben2X^amino-3"(1 -methylpip8rldIn-4-yO-1 H-lndole 

Beginning with 10.0 mg (0.044 mMol) 5-amino-3-(1 -methyIpfeeridin-4-yl)-1 H-indole and 32.8 mg (0.131 mMol) 3,5- 
cfi(t-butyi)-4-hydrQxybenzoic add, 15.0 mg (75%) of the title compound were recovered. 
MS(mfe):462(M+1) 
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EXAMPLE 162 

5Kpyridine^-carbonyl)ar^ Hfnethylpipen^n-4-y1)-1 H-lndole 

6 Beginning wfth 12.0 mg (0.05 mMol) 5-amino-3-(1 -methylpiperfdIn-4-yl)-Ti H-lndole and 19.0 mg (0.15 mMol) pyrld- 
in©-2-caiboxyite add. 1 4.2 mg (85%) of the title compound ware recovered. 
MS(m/e): S35(M+1) 

EXAMPLE 163 

10 

5^pyrtcTme-3-carborTy})arrDno^^^ •4nethy(pipericGn^yI)-1 H-indole 

Beginning wfth 7.0 mg (0.03 mMol) 5^mino-3K1 nriethyiplperidin^-yl>1 H-lndole and 11.1 mg (0.09 mMoi) pyrid- 
ines -carboxyilc add, 7.4 mg of the title compound were recovered. 
16 MS(m/e):335(M+1) 

EXAMPLE 164 

5-(pyridine-4-caitonyl)arnino-3-(1 -methylpipencfin"4-yi)-1 H-indole 

so 

Beginning wfth 7.0 mg (0.03 mMol) 5-«mino-3-(1 H^ethyr^Iperidin-4-yi>1 H-iratoie and 11.1 mg (0.09 mMd) pyrid- 
ine-4-carboxyllc add, 7.0 mg of the title compound were recovered. 
M8(nVe):335(M+1) 

3 EXAMPLE 165 

5K6-cWoropyridine-3'Cato^ -methyipipertdIn-4-yl)-1 H-lndole 

Beginning wfth 7.0 mg (0.03 mMd) 5-amino-3-(1 -metty!piperidin-4-yi)-1 H-lndole and 145 mg (0.09 mMol) 6-chio- 
30 ropyricflne-S-carboxyllc add, 4.4 mg (40%) of the title compound were recovered. 
MS(mfe):369(Mf-1) 

EXAMPLE 166 

35 5-(2<jdnoIlnoy0anwTO-3-(1 -methyip!peridin-4-yI)-1 H-indde 

Beginning with 12.0 mg (0.05 mMol) 5-amino^-(1-me^p!peridin-4-yi)-1 H-indde and 17.0 mg (0.10 mMol) 2- 
quirmidlc add, 1 7.6 mg (92%) of the title compound were recovered. 
MS(m/e):385(Mf1) 

40 

EXAMPLE 167 

5-(pyn^ne-2-cart»riyl)ar^ -methyifrfpertcQrHJ-yl)-1 H-indde 

46 Beginning with 20.0 mg (0.067 mMol) 5-amino-3-(1 -methylpiperidin-4-yI)-1 H-indde and 32 mg (0.131 mMd) pyra- 
z!ne-2-carfoaxyflc add, 6.9 mg (24%) of the title compound were recovered. 
MS(m/e):336(M+1) 

EXAMPLE 168 

60 

5-(2-pyrroyi)arrfno-3-(1 -methyfplperfciir>4~y1)-1 H-tndole 

Beginning wfth 10.0 mg (0.044 mMol) 5-amino^1-me^piperWln-4-yI)-1H-lnddB and 21 .1 mg (0.131 mMoi)pyr- 
role-2-carboxyOc acid, 12.6 mg (78%) of the title compound were recovered. 
65 MS(m/e):323(M+1) 
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EXAMPLE 169 

5-(N-methyte-pyiioy!)amino-3-(1 -methytpiperidIn-4-yl)-1 H-indoie 

5 Beginning with 12.0 mg (0.05 mMol) 5-amlno-3-(1 -methyipiperldin-4-yl)-1 H-indole and 19.0 mg (0.15 mMol) N- 
methylpyrroIe-2-carbaxyOc add, 18.0 mg (100+%) of the title compound were recovered. 
MS(m/e):337(M+1) 

EXAMPLE 170 

5^^eth^-3^rcyl)amino-3-(1 -methylpiperidin-4-yi)-1 H-indole 

Beginning with 7.0 mg (0.03 mMo!) &amino-3-(1 -methy!pipericfln-4-yi)-1 H-lndole and 11.3 mg (0.09 mMol) 2- 
methyi-3 •furolc acid, 0.4 mg (4%) of the title compound were recovered. 
16 MS(m/e):338(M+1) 

EXAMPLE 171 

5-(3^furoyI)amIno^-(1 -methy!piperidIn-4-yl)-1 H-mdole 

so 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(l -methylpipericnn-4-y!)-i H-lndole and 17.0 mg (0.15 mMol) 3- 
furoic acid, 13.8 mg (85%) of the title compound were recovered. 
MS(m/e):324(M+1) 

SB EXAMPLE 172 

5-(5-methyi-2-furoyl)amino-3-(1 nriethylplpertdln-4-yi)-1 H-indole 

Beginning with 7.0 mg (0.03 mMol) 5-amino-3-{1 -methytpiperidln^4-yi)-1 H-indo!e and 11.3 mg (0.09 mMol) 5- 
so methyl^^urolc acid, 8.8 mg (87%) of the title compound were recovered. 
MS(mfe):338(M+1) 

EXAMPLE 173 

38 5-(5-bromo-2-furoyI)amino-3K1 -methyiplperidin-4-yi)-1 H-indole 

Beginning with 10.0 mg (0.044 mMol) 5-amino-3-(1 -methylpiperidin«4-yl)-1 H-indoie and 25.0 mg (0.131 mMol) 5- 
bromo-2-furoic acid, 8.4 mg (48%) of the title compound were recovered. 
MS(m/e):403(M + ) 

40 

EXAMPLE 174 

5-(benzofuran-2-ca^ H-indole 

46 Beginning with 1 2.0 mg (0.05 mMol) 5-amino-3-(1 -methyipiperkfin-4-yl)-1 H-lndole and 24.0 mg (0.1 5 mMd) ben- 
zofuran-2-carboxyiic acid, 15.6 mg (84%) of the title compound were recovered. 
MS(mte):374(Mf1) 

EXAMPLE 175 

so 

5<34hienoyl)amIno-3-(1 -methylplperidin-4-yl)-1 H-lndole 

Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1-methylpiperidin-4-y0-1 H-indoie and 11.5 mg (0.09 mMol) 3- 
tWenoic add, 9.4 mg (92%) of the title compound were recovered. 
66 MS(mfe):340(Mf1) 
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EXAMPLE 176 ' 

5-{3-methyl-2-thienoyl)amino-3-(1 -methyipiperidin-4-yl)-1 H-indole 

5 Beginning wfth 7.0 mg (0.03 mMol) 5^no^^1^ethy{pIp8ridin^-yl)'1H-{ndole and 12.8 mg (0.09 mMol) 3- 
methyl-2-thienoIc acid, 9.6 mg (90%) of the title conrpound ware recovered. 
MS(mte):354(M+1) 

EXAMPLE 177 

10 

5-(5nTiethyi-2-thienoy1)amir^3^^ H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1 -methyipipericBn-4-yl)-1 H-indole and 21.0 mg (0.10 mMoi) 5- 
methyl-2-thienoic add, 1&0 mg (74%) of the title compound were recovered. 
16 MS(mfe):354(M+1) 

EXAMPLE 178 

5-(4^ethoxy^thienoyI)amIno-3-(l -m8fthylplperidin-4-yl)-1 H-lndoie 

20 

Banning with 7.0 mg (0.03 mMol) 5-amino-3-(1 -nrwthytpiperidin-4~yi)-1 H-indole and 14.2 mg (0.09 mMol) 4-meth- 
oxy-3-thienoic acid, 12.1 mg of the title compound were recovered. 
MS(m/e):369(M+) 

26 EXAMPLE 179 

5-(1 -naphthoyi)amino-3~(1 -methylpiperidin-4-yi)-1 H-indole hydrochloride 

To a suspension of 1 .2 gm (5.2 mMol) 5-amino-3-(1 -methytpipertdIn-4-yi)-1 H-lndoie in 50 mL teirahydrofuran were 
30 added 0.946 mL (6.3 mMol) 1-naphthoyl chloride dropwisa After 18 hours the reaction mixture was filtered. The recov- 
ered ffltrate was dissolved in 10 mL dimethytformamkle to which were sided 1 .5 mL (10.5 mMol) triethylamine followed 
by 0.8 mL (5.3 mMoi) 1-naphthoyl chiorida titer 1 8 tours the reaction mixture was partitioned between ethyl acetate 
ami 1 N sodium hydroxide The phases were separated and the aqueous extracted again with ethyl acetate The com- 
bined ethyl acetate extracts were then washed sequentially with 1N sodium hydroxide, water and saturated aqueous 
36 sodium chiorida The remaining organics were dried over sodium sulfate and concentrated under reduced pressure; 
The residue was subjected to flash chromatography, eluting with 100:10:1 cfic^loromethaneTnethanoIiammonium 
hydroxide Fractions shown to contain product were combined and concentrated under reduced pressure. The residue 
was taken up in ethanol and treated with ethanoDc hydrogen chiorida The solution was concentrated under reduced 
pressure and the residue crystallized from ethyiacetate/ethanol to give 1 .28 gm (58.2%) of the title compound as a tan 
40 powder. 

m.p.«193-208°C . - - 

MS(mfe):384(M+1) 

Calculated for C26H25NfeO-HCI*0.3 CH3CO2CH2CH3: Theory: C, 70.50; H, &41; N, 9.41; Cl f 7.94. Found: C, 70.10; 
H,641;N, 9.41; CI, 8.34. 

46 

EXAMPLE 180 

5-(2^phthpyl)anrDnoe-(1 -methylpiperidin^yQ-l H-indole 

m To a solution of 0.989 gm (4.31 mMol) 5-amino-3-(1 -methyipiperfciin-4-yl)-1 H-indole in 20 mL tetrahydrofuran and 
10 mL dimethyfformamide were added 0.721 mL (5.2 mMol) triethylamine followed by 0.904 gm (4.74 mMol) 2-naph- 
thoyl chloride. After 1 8 hours the reaction mixture was cooled In an ice bath and then diluted with 1 00 mL ethyl acetate 
followed by 50 mL 2N sodium hydrcodda The phases were separated and the aqueous extracted with ethyl acetata The 
organic extracts were combined then washed sequentially with 2N sodium hydrcodda water and saturated aqueous 

66 sodium chiorida The remaining organics were dried over sodium sulfate and concentrated under reduced pressure. 
The residue was subjected to flash chromatography, eluting with 100:10:1 dichloramethanermethanokammoniurri 
hydrcodda Fractions shown to contain product were combined and concentrated under reduced pressure. The residue 
was precipitated from ethyl acetate/hexane to give 1 .355 gm (82.1%) of the title compound as a tan powder. 
m.pL«153-155.5°C 
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MS(mfe):383(M+} 

Calculated for C25H25N3O: Theory: C, 78.30; H, 6.57; N, 10.96. Found: G 7854; H, 6.63; N, 11.10. 
EXAMPLE 181 

6 

Alternate Synthesis of 5-(2^hloro^fluorobenzoy0an^no^^1 -methylplp8iicDn-4-y])-1 H-Indole 

To a suspension of 0.804 gm (3.5 mMoQ 5-amlno-3K1-meihylpi^ in 10 mL tetrahydrofuran 

. and 5.0 mL dimethyJformamide were added 0.586 mL (45 mMol) triethyiamine followed by a solution of 0.744 gm (3.% 

10 mMol) 2-chloro^HIuorobenzoyI chloride in 5 mL tetrahydrofuran. After 18 hours the reaction mixture was diluted with 
ethyl acetate followed by 2N sodium hydraxkJa The phases were separated and the aqueous extracted with ethyl ace- 
tala The organic extracts were combined then washed sequentially with 2N sodium hydroxide, water ami saturated 
aqueous sodium chloride. The remaining organics were dried ever sodium sulfate and concentrated under reduced 
pressure. The residue was subjected to flash chromatography, eluting with 100:40:1 dic^oromethane:methanolammo- 

16 nium hydroxide. Fractions shown to contain product were combined and concentrated under reduced pressure. The 
residue was precipitated from ethyl acetate to give 0.921 gm (685%) of the title compound as a light pink powder. 
m.pL«159-162°C 
MS(m/e):385(M+) 

Calculated for C21H21N3OCIF: Theory: C, 65.37; H, 5.49; N, 10.89. Found: C, 65.15; H, 5.55; N, 10.74. 

20 

EXAMPLE 182 

Alternate Synthesis of 5-(4fluorobercajyi)amind-3-(1 ^ethylpiperidln-4-yi)-1H-indole fumarate 

ss A. Preparation of 5^uorobenzovnamlno-1 H-!ndole 

To a solution of 3.96 gm (30.0 mMol) 5-amino-1H-indole in 150 mL tetrahydrofuran were added 5.6 mL triethyi- 
amine followed by a solution of 52 gm (33.0 mMol) 44luorobenzoyl chloride in 30 mL tetrahydrofuran. After 18 hours 
the reaction mixture was poured into water, made basic with sodium hydroxide solution, and extracted with cOchlo- 
30 romethana The organic extracts were combined, dried over sodium sulfate and concentrated under reduced pressure 
to give a purple solid. This residue was recrystalDzed from ethyl acetate/hexane to give 6.37 gm (84%) 5-(4^fluoro-ben- 
zoyl)amino-1 H-fndole as brown crystals in two crops. 
ntp.«205-207°C 

MS(m/e):254(M + ) 

36 Calculated for C^HuNgOF: Theory: C, 70.86; H, 4.36; N, 1 1 .02. Found: C 70.64; H, 4.43; N, 10.73. 

ft PrcparrttonofW^^ 

A solution of 2.54 gm (10 mMol) 5-(4^uorobertzoyl)amino-1 H-indoie and 1.7 gm (15.0 mMol) l-methyI-4-plperi- 
40 done in 20 mL 10% methanolic potassium hydroxide was heated to reflux for 3.5 hours ard then allowed to stir wfthout 

heating. After 18 hours the resultant suspension was filtered, the solid washed with methanol and then dried under 

reduced pressure to give 2.30 gm (65.8%) 5-(4^iuoroberwyI)-amino-3-(1 -methyl-1 t 2,3,6-tetrahydropyridin-4-yi)-1 H- 

indoleasatanpowder. 

rrup.«1 87.5-1 89.5°C 
46 MS(m/e): 349(M + ) 

Calculated for C21H20N3OF: Theory: C, 72.19; H, 5.77; l\l, 12.03. Fbund: C, 72.36; H, 5.87; N, 12.01. 
CL Hydrooonation of 5-f4^ uorobQnzovnamin^ 

go To a solution of 0.84 gm (2.4 mMol) 5-(44luoroben2oyi)-amlno-3-(1 -methyi-1 ^.S.e-tetrahydropyrldin^yO-l H- 
indole in 100 mL methanol were added 0.25 gm 5% palladium on carbon and the mixture stirred under a hydrogen 
atmosphere maintained with a hydrogen filled balloon. After 15 hours the mixture was filtered and the filtrate concen- 
trated under reduced pressure. The residual light yellow glass was then subjected to Florisfl™ chromatography, eluting 
with 4:1 cOchtoromethane:methanol containing a trace of ammonium hydroxide. Fractions shown to contain product 

66 were combined and concentrated under reduced pressura The residue was dissolved in ethyl acetate and this solution 
treated with a saturated solution of fumaric acid in methanol. The solvent was decanted from the precipitate which was 
recrystalDzed from ethyl acetate/methanol to give 0.377 gm (33.6%) of the title compound as colorless needles in two 
crops. 

m.p.»155-158°C(dea) 
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MS(m/e):351(M*} 

Calculated for C^H^NsOF • C4H4O4: Theory: C t 64.23; H, 5.61 ; N, &99. Found: C. 64.30; H, 5£8; N, 8.78. 
EXAMPLE 183 

5-((4-fluorobenzoy0-^ ^AWetrahydroj^IrM-yO-l H-lnctole fumarate 

To a solution of 0.59 gm (245 mMol) 5-methylamino-3-(1 ,2,3,6^tetrarvdropyridiiv4-yl)-1 H-indole In 20 mL dimeth- 
ytformamide were added 0.409 mL (2.9 mMd) triethyiamine followed by 0.318 mL (2.7 mMol) 4-fluorobenzoyl chloride. 
After 3 hours the reaction mixture was diluted with 100 mL 2N sodium hydroxide followed by 100 mL ethyl acetate. The 
ptoses were separated and the aqueous extracted with ethyl acetate. The organic extracts were combined and washed 
sequentially with water and saturated aqueous sodium chiorida The remaining organics were dried over sodium sulfate 
and concentrated under reduced pressura The residue was Subjected to flash chromatography, eluting with a gradient 
of cDchioromethane containing 0-5% methanol and 0-0.5% ammonium hydroxide. Fractions shown to contain product 
were combined and conc entrate d under reduced pressure. Fumarate salt was formed in and crystallized from ethyl ace- 
tate/ethanol to give 0.868 gm (73.9%) of the title compound as a tan powder. 
m.pLo203-2Q6°C (dec.) 
MS(nVe):363(M*) 

Calculated for C22H22N3OF • C4H4O4: Theory: C, 65.13; H, 5.47; N, 8.76. Found: C ( 65.43; H, 5.73; N, 8.92. 

. .-. - - .» 

EXAMPLE 184 

5-(2-tetrahydrafuranoyl)-3-(1 -ethylpiperfdin-4~yi)-1 H-indoie oxalate 

To a solution of 0.52 gm (1.55 mMol) 5-(2-furoyI)amino-3-(1 -ethyl-1 £ 1 3 f 64etrahydiwtefln-4-^-1 H-indole in 50 
mL ethanol and 25 mL tetrahydrofuran were added 0.13 gm 5% palladium on carbon and the mixture hydrogenaied at 
ambient temperature at an initial hydrogen pressure of60p.s.i. After 24 hours the reaction mixture was filtered ami con- 
centrated under reduced pressure. The residue was purified by radial chromatography (2 mm Silica), eiuting with 
100:5:1 dic^ioromettoeTnetfwol^mmorto hydraxida Fractions shown to contain product were combined ami con- 
centrated under reduced pressura The residue was dissolved in ethyl acetate and treated with an equivalent of oxalic 
acid. The solid which formed was filtered, washed with ethyl acetate and dried under reduced pressure to give 0.32 gm 
(47.9%) of the title compound as a white powder. 
m.p.o1 03-1 O&C 
MS(m/e):341(M+1) 

Calculated for: G^NfigO^^ Theory: C, 61.24; H, 6.77; N, 9.74. Found: C, 61.42; H, a80; N. 9.65. 
EXAMPLE 185 . 

5-meihanesuffonyfamino-3-(1 t 2 f 3 i 6-pyiMi*4-yI)-1 H-indole hydrochloride 

— .To a solution of 1.47 gm (265 mMol) potassium hydroxide in 10 mL methanol were added 1.0 gm (4.78 mMol) 5- 
methanesuifonyiamino-1 H-indoie in 5 mL methanol followed by 1 .1 gm (7.1 mMol) 4-piperidone hydrochloride mcnohy- 
drata The resulting suspension was stirred at reflux for 18 hours. The reaction mixture was then concentrated under 
reduced pressure. The residual oil was then dissolved in water ami the pH of the solution adjusted to 8.0 with 5.0 N 
hydrochloric acid. The solution was saturated with sodium chloride and then extracted with dichloromethana The 
organic phases were combined and concentrated under reduced pressura The residual solid was crystallized from 
methanol/water to give 0.815 gm (52.2%) of the title compound as yellow needles. 
m.p.>250 o C 
MS(m/e):291(M*) 

Calculated for: C 14 H 17 ^S02-HCI: Theory: C, 51.29; H, 5.53; N, 12.82. Found: C. 51.53; H, 5.55; N, 12.73. 
EXAMPLE 186 

5-(4^uorobenzoyl)amino-S-(1 A3,6-tetrahydropyridin-4-yi)-1 H-indole 

To a solution of 53 gm (90 mMol) potassium hydroxide in 75 mL methanol were added 9.22 gm (60 mMol) 4-pip- 
eridone hydrochloride monohydrata foflowed by 7.8 gm (30 mMol) 5-(44luorobenzoy0am^ 
indole (Example 182A). This solution was stirred at reflux for 18 hours. The reaction mixture was coded to ambient and 
then poured slowly into 150 mL water, maintaining the temperature of the solution at about 20°C. The resulting predp- 
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Hate was filtered and recrystallized from ethanol to give 4.72 gm (47.2%) of the title compound as tan crystals. 0.725 
gm of the material were crystallized again from ethanol to provide 0.241 gm light yellow crystals for analysis. 
m.p.«241°C(dea) 

Calculated for: C^H^OF: Theory: C, 71.63; H, 5.41; N, 12.53. Found: C, 71.85; H,UD; N, 12.61. 
EXAMPLE 187 

5-(44luorobenzoyf)antino»3^perfcr^ H-indole 

Following the procedure described in detail in Example 30, 3.93 gm (11.7 mMol) 5K44luorobenzpyl)amino-3- 
(1 ^AWetrahydropyri^ were hydrogenated to give 1 .83 gm (49%) of the title compound as colorless 

crystals 

m.p.«229-230°C (methanol) 
MS(mfe):337(M+) 

Calculated for: Caol-feoNsOF: Theory: C, 71.20; H. 5.98; N, 12.45. Found: C. 71.46; H, 6.17; N, 12.40. 

General Procedure for the Coupling of Amines with Indole 5-carboxvlic adds 

A mixture of 15 mg (0.058 mMol) 5-cartx*y-3-(1 -methyl-1 ^,5,6^tetmhydrppyrWin-4-yi)-1 H-lndoJe, 18 mg (0.088 
mMol) cBcyctohexyicabodDmide, 12 mg (0.088 mMol) hydroxybenztrlazole, and 1 .5 equivalents of an appropriate amine 
in 2 mL dimethyfformamide are heated at 75°C for 1 8 hours. The reaction is allowed to cool and is then loaded onto a 
VARIAN BOND ELUT SCX™ (Varlan, Harbor City, CA, USA) ion exchange column (3 mU0.5 gm). The column is 
washed with 6 mL methanol and then the desired compound is stripped from the column by eluting with 2M ammonium 
hydroxide in methanol. This eiuant is concentrated under reduced pressure and the residue dissolved in 2 mL dlchio- 
romethane To this solution is added 0.1 1 8 gm (0.1 18 mMol) of a polystyrene bound isocyanate resin and the mixture 
agitated for 18 hours. The reaction mixture is filtered and concentrated under reduced pressure to provide the amides 
of the Invention. If desired, the compound may be further purified by loading onto a VARIAN BOND ELUT SAX™ (Var- 
ian, Harbor City, CA, USA) ion exchange column (10 mU0.5 gm). The desired compound is stripped from the column 
by eluting with methanol and concentrating the eiuant under reduced pressure The compounds of Examples 188-202 
were prepared by this procedure. 

EXAMPLE 188 

N-[(pyricfln^m 

Using 2-amlnomethylpyridine, 52. mg (26%) of the title compound was recovered. 
M8(nVe):337(Mf1) 

EXAMPLE 189 

^(pyricOn^methfl^ 

Using 3-aminomethyipyrfcfine, 8.3 mg (42%) of the title compound was recovered. 
MS(m/e):337(M+1) 

EXAMPLE 190 

N-[(pyrtcBn^me1hyO«5-^^ 

Using 4-aminomethylpyrtdIne, 7.9 mg (40%) of the title compound was recovered. 
MS(nVe):337(M+1) 

EXAMPLE 191 

N-[(fur-2-y0methyl]-5-carboxamldo-3-(1 -methyl-1 t 2.5,6-tetrahydropyridin-4-yi)-1 H-indole 

Using 2-OTrfrromethytfuran. 8.0 mg (51%) of the title compound was recovered. 
MS(m/e):335(ir) 
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EXAMPLE 192 



^(tetrahydrofur^yOm -meihyM A5,&detrahydropyrklin-4-yO-1 Wndoie 

& Using 2-aiiTlnoiTielhyftetrahydrtrfuran, 3.8 mg (20%) of the title compound was recovered. 
MS(m/e):340(M+1) 

EXAMPLE 193 

io 5-(pynroBdin-1 -yl)carbonyI-3-{1 -meihyM A5,64etrahydropyi1dii>4^^ H-indole 

Using pyrrolidine, 7.1 mg (39%) of the title compound was recovered 
MS(m/e):309(Wt*) 

16 EXAMPLE 194 

5-(p^rtdlfv1-y0carbonyW-(1 -methyl-1 p 2,5,6-tetrahydro^ricfln-4-y0-1 H-lndole 

Using piperidine, 9.7 mg (51%) of the title compound was recovered. 
20 MS(mfe):323(M') 

EXAMPLE 195 

5-(morpholin-1 -yI)carbonyi-3-{1 -methyi-1 ^Ae-tBtrafydropyridln-^yO-l H-indole 

Using morphoflne, 7.2 mg (38%) of the title compound was recovered. 
MS(mfe):325(M*) 

EXAMPLE 196 

so 

5-(thiomorphonn-1^ 

Using tHomorphoOne, 11.2mg (56%) of the title compound was recovered. 
MSOn/eJiSAIfM 1 ) 

36 

EXAMPLE 197 

5-(4-hydroKypiperfdIn-1 -yi)carbonyi-3-(1 -methyl-1 ^.Wetmhydropyridin-^-yO-l H-indole 

40 Using 4-hydraxypiperidine, 3.6 mg (1 8%) of the title compound was recovered. 
MS(m/e):340(M+1) 

EXAMPLE 198 

46 5-(3-hydraxymethylpiper^ 

Using 3-hydroxymethyipipericflne, 10.1 mg (49%) of the title compound was recovered. 
MS(m/e):353(Wr) 

so EXAMPLE 199 

5-{3-(N,N<[lethytaartaxanto -yl)carbonyl-3-(1 -methyl-1 ,2,5,6-tetrahydropyrteO^^ H-indole 

Using 3-(N ( N^ethylcarboxamido)piperidine, 1 1 .0 mg (44%) of the title compound was recovered. 
66 MS(m/e):422(M*) 
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EXAMPLE 200 
5-{4«^opentylpiper^^ 

Using 4-cydopentyipiperazine, 8.7 mg (38%) of the title compound was recovered. 
MS(nVe):393(M+1) 

EXAMPLE 201 

5-(4K2-methoxyet^ 

Using 4-(2-methaxyethyI)pip8razine, 9.6 mg (43%) of the title compound was recovered. 
MS(m/e):383(M+1) 

EXAMPLE 202 

5-(4KF^n^-y0piperazin-1 -yl)carbonyl-3-(1 -methyl-1 ,2,5,64etiHhydropyrid^ H-lndde 

Using 4-(pyridin-2-yl)piperQzine, 8.6 mg (36%) of the title compound was recovered. 
MS(m/e):402(M+1) 

To de mons t rat e the use of the compounds of this Invention in the treatment of migraine, their ability to bind to the 
5-HT 1F receptor subtype was determined. The ability of the compounds of this invention to bind to the 5-HT 1F receptor 
subtype was measured essentially as described in N. Adham, etal. t Proceedings of foe National Academy of Sciences 
(USA), 90, 408412(1993). 

Membrane Preparation: Membranes were prepared from transfected Lik- cells which were grown to 100% conflu- 
ency. The ceils were washed twice with phosphate-buffered saline, scraped from the culture dishes into 5 mL of ice-cold 
phosphate-buffered saline, and centrifuged at 200 x g for 5 minutes at 4°C. The pellet was ^suspended in 2.5 mL of 
ice-cold THs buffer (20 mM Iris HCI, pH«7.4 at 23°C. 5 mM EDTA) and homogenized with a Wheaton tissue grinder. 
The lysate was subsequently centrifuged at 200 x g for 5 minutes at 4°C to pellet large fragments which were discarded. 
The supernatant was collected and centrifuged at 40,000 x g for 20 minutes at 4°C. The pellet resulting from this cen- 
trffugation was washed once in ice-cold Tris wash buffer and resuspended in a final buffer containing 50 mM Tris HQ 
and 0.5 mM EDTA, pH=7.4 at 23°C, Membrane preparations were kBptoniceand utilized within two tours for the radi- 
oligand binding assays. Protein concentrations were determined by the method of Bradford (Ana/. Biochem., Z2, 248- 
254(1976)). 

Radioligand Binding : [ 3 H-5-HT] binding was performed using slight modifications of the 5-HT 1D assay conrftions 
reported by Herrick-Davte and Titeler (J. Neurochem., SB. 1624-1631 (1988)) with the omission of masking Dganda 
Radioligand binding studies were achieved at 37°C in a total volume of 250 ^L of buffer (50 mm THs, 10 mM MgCfe, 0.2 
mM EDTA, 10 uM pargyiine, 0. 1% ascorbate, pH»7.4 at 37°C) in 96 well microliter plates. Saturation studies were con- 
ducted using FHJ5+IT at 12 different concentrations ranging from 0.5 nM to 100 nM. Displacement studies were per- 
formed using 4.5-5.5 nM pHJS-HT. The binding profile of drugs in competition experiments was accomplished using 8- 
12 concentrations of compound, incubation times were 30 minutes for both saturation and displacement studies based 
upon initial investigations which determined equilibrium binding conditions. Nonspecific binding was defined in the pres- 
ence of 1 0 jjM 5-HT. Binding was Initiated by the addition of 50 jiL membrane homogenates (10-20 pg). The reaction 
was terminated by rapid f Otnation through presoaked (0.5% poylethyleneimine) f flters using 48R Cell Brandel Harvester 
(Qaithersburg, MD). Subsequently, filters were washed for 5 seconds with ice cold buffer (50 mM THs HCI, pH=7.4 at 
4°C), dried and placed into vials containing 2.5 mL Readi-Safe (Beckman, FuDerton, CA) and radioactivity was meas- 
ured using a Beckman LS 5000TA liquid scintillation counter. The efficiency of counting of [ 3 H]5-HT averaged between 
45-50%. Binding data was analyzed by computer-assisted nonlinear regression analysis (Accufit and Accucomp, Lun- 
den Software, Chagrin Falls, OH) . ICgo values were converted to K, values using the Cheng-Prusoff equation {Bfochem. 
Pharmacol, g, 3099*3108 (1973). Ail experiments were performed in triplicata Representative compounds of this 
invention were found to have affinity for the 5-HT 1 F receptor as measured by the procedure described supra. 

As was reported by R.L Weinshank, eta!., W093/1 4201 , the 5-HT 1 F receptor is functionally coupled to a Q-protein 
as measured by the ability of serotonin and serotonergic drugs to inhibit forskolin stimulated cAMP production in 
NIH3T3 ceils transfected with the 5-HT 1F receptor. Adenylate cyclase activity was determined using standard tech- 
niques. A maximal effect is achieved by serotonin. An E^ is determined by dividing the inhibition of a test compound 
by the maximal effect and determining a percent Inhibition. (N. Adham, etal., supra>\ R.L Weinshank, ef a/.. Proceed- 
ings of the National Academy of Sciences (USA), 89,3630-3634 (1992)), are! the references cited therein. 
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Measurement of cAMP formation 

Transfected NIH3T3 ceils (estimated Bmax from one point c omp eti tion studie3=488 fmol/mg of protein) were incu- 
bated in DMEM, 5 mM theophylline, 10 mM HEPE3 (4~p«hydroxyBthyi]- 1 -plperazineethanesuffordc add) and 10 pM 
pargyilne for 20 minutes at 37°C, 5% CCV Drug dose-effect curves were then conducted by adding 6 different final con- 
centrations of drug, followed immediately by the addition of forskoitn (10 pM). Subsequently, the cells were incubated 
for an additional 10 minutes at 37°C, 5% CO2. The medium was aspirated and the reaction was stopped by the addition 
of 100 mM HQ. To demonstrate competitive antagonism, a dose-response curve for 5-HT was measured in parallel, 
using a fixed dose of methlothepin (0.82 jiM). The plates were stored at 4°C for 1 5 minutes and then centrifuged lor 5 
minutes at 500 x g to pellet cellular debris, and the supernatant was aDquoted and stored at -20°C before assessment 
of cAMP formation by radioimmunoassay (cAMP racOdmmunoassay kit; Advanced Magnetics, Cambridge, MA). Radi- 
oactivity was quantified using a Packard COBRA Auto Qamma counter, equipped with data reduction software. All of 
the compounds shown to have affinity for the 5W 1F receptor were tested and found to be agonists at the 64TT 1F 
receptor in the cAMP assay. 

The discovery that the pain associated with migraine and associated disorders te inhibited by activation of the 5- 
HT-jf receptor by administration of 5-HT 1F agonists required the analysis of data from diverse assays of pharmacolog- 
ical activity. To establish that the 5-HTf F receptor subtype is responsible for mediating neurogenic meningeal extrava- 
sation which leads to the pain of migraine, the binding affinity of a panel of compounds to serotonin receptors was 
measured first, using standard procedures. For example, the abiflty da compound to bind to the 5-Kr 1F receptor sub- 
type was performed as described supra. For comparison purposes, the binding affinities of compounds to the 5-HT 1 
5-HT 1Dp , and 5-HT 1E receptors were also determined as described supra, except that different cloned receptors were 
employed in place of the 5-HT 1F receptor done employed therein. The same panel was then tested in the cAMP assay 
to determine their agonist or antagonist character. Finally, the ability of these compounds to inhfoit neuronal protein 
extravasation, a functional assay for migraine pain, was measured. 

The panel of compounds used in this study represents cflstinct structural classes of compounds which were shown 
to exhibit a wide range of affinities for the serotonin receptors assayed. Additionally, the panel compounds were shown 
to have a wide efficacy range in the neuronal protein extrav as ati o n assay as waD. The pane) of compounds selected for 
this study are described below. 

Gpropfflffirii 

3-p-{dImethylamino)ethyI]-N-metiTyI-1 H-Indde-5-methanesuIfonamide butane-1 ,4<floate (1 :1) 
(Surraatriptan succinate) 




Sumatriptan succinate is commercially available as Imitrax™ or may be prepared as described In United States Patent 
5,037,845, issued August 8, 1991, which is herein incorporated by reference. 
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Compound li 

Wtuoro-3-<1 -<2-fl -methyl-1 H-pyrazol^tethyi>4<^ H-indde hydrochloride 




Compound II Is available by the following procedure. 
3-0 ^gt^^pym2plQ)"1 -fithanol 

.as 

To a mixture of 200 gm (2.85 mole) 2,3-cflhydrofuran and 800 mL (4.81 mole) triethylorthoformate were added 0.8 
mL (6.5 mMol) boron triftuoride diethyl etherate dropwfse. After an Initial exotherm the reaction mixture was allowed to 
sti r at ambient temperature for four days, lb the reaction mixture was then added 4.0 gm potassium carbonate and the 
reaction mixture was distilled under 6.0 mm Hg. Fractions distilling between 60°C and 130°C were collected to give 

so 261 .64 gm (42.1%) of a light yellow oil. MS(m/e): 219(M + ) 

To a solution of 87.2 gm (0.40 mole) of the previously prepared yellow oD in 787 mL 1N HCl were added 21.3 mL 
(0.40 mole) methyl hydrazine and the reaction mixture was stirred at reflux for four hours. The reaction mixture was 
coded to ambient temperature and the volatfles were removed under reduced pressure. The residual oil was treated 
with 2N NaOH until basic and the aqueous extracted well with cOchloromethana The combined organic extracts were 

35 dried over sodium sulfate and concentrated under reduced pressure to give 32. 1 5 gm (64.5%) of the title compound as 
a brown oil. 
MS(m/e): 128^ 

1 H-NMRpMSOd6): 67.45 (s, 1H); 7.25 (s, 1H); 4.65 ft 1H); 3.75 (s,3H); 3.55 (m, 2H); 2.55 (t, 2H). 
40 1 -methyl^(2-meftanesulfo^ 

To a solution of 16.0 gm (127 mMol) 2-(1 -methyi-3-pyrazolo)-1 -ethanol and 27 mL (193 mMol) triethytamine in 550 
mL tetrehydrofuran were added 10.8 mL (140 mMol) methanesulfonyi chloride with icebath cooling. Once the addition 
was complete, the reaction mixture was stirred at ambient for 4 hours. The volatfles were then removed under reduced 
46 pressure and the residue partitioned between water and dichloromethane. The organic phase was washed with water 
followed by saturated aqueous sodium chloride and the remaining organics dried over sodium sulfate. The solvent was 
removed under reduced pressure to give a crude yield of 284 gm of the title compound as a brown oil. The product was 
used without further purification. 

bo S-fluoK>^f1.2.3.8-t^^ 

lb a solution of 74 gm potassium hydroxide in 673 mL methanol were added 10.0 gm (74 mMol) 5-fluoroindoie and 
23.3 gm (151 mMol) 4-pipertdone • HCl • H 2 CX The reaction mixture was stirred at reflux for 18 hours. The reaction mix- 
ture was diluted with 1.3 L of water and the resulting precipitate recovered by filtration and dried under reduced pres- 
65 sure to give 10.75 gm (67.2%) of 54luoro-3-[1 A5 l 6^etrahydro-4-pyridyl]-1 H-indde as a yellow solid. 
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5^ofD^^4j3TpeffcRnylV1 H-indole 

To a solution of 10.75 gm (50 mMol) &*tuoro-3-[1 ^ A6^tetrahydro-4i3yridyIJ-1 H-indole In GOO mL ethand were 
added 2.0 gm 5% palladium on carbon and the reaction mixture hydrogenated at ambient temperature for 18 houre at 
5 an Initial hydrogen pressure of 60 p.ai. The reaction mixture was then filtered through a pad of celite and the filtrate con- 
centrated urtd er reduced pressure to give an off-white so Hd. The sdld was recrystaHized from methanol to give a31 gm 
(7&2%) of the title cornpound as a colorless solid. 
mp.=2^-230°C. 
MS(mfe):218(M*) 

io Calculated for C^H^F: Theory: C, 71.53; H, 6.93; N, 12.83. Found: C, 71.81; H, 7.02; N. 12180. 
Alk ylate 

To a solution of 2.0 gm (9.2 mMol) 5-fluoro-3-(4-pipertdInyI)-1 H-indole and 2.4 gm (23 mMol) sodium carbonate In 
50 mL dimethyitormamide were addfed 1.87 gm (9.2 mMol) 1 -metrr/l^(2^etrmnesurfonylGxyetr^ In 5 mL 

dlmethyrformamida The reaction mixture was stirred at 100°C for 18 hours. The reaction mixture was coded to ambient 
and the solvent removed under reduced pressura The residue was partitioned between cDchioromethane and water 
and the phases separated. The organic phase was washed well wfth water followed by saturated aqueous sodium chio- 
rida The remaining organic phase was dried over sodium sulfate and concentrated under reduced pressura The resid- 
ual oil was subjected to silica gel chromatography, elutfng with 20:1 cDchloromethane:methanol. Fractions shown to 
contain the desired compound were combined and concentrated under reduced pressure to give a yellow on. The oil 
was converted to the hydrochloride rait ami was crystallized from ethyl acstate/methand. 1.61 gm (51.1%) of Com- 
pound II were recovered as colorless crystals. 
m^Xo239°C. 
MS(m/e):32^M 4 ) 

Calculated for C^H^F* HCI: Theory. C. 62.89; H, &67; N, 15.44. Fbund: C, 62*0; H, 6.85; N, 15.40. 
Compound Jll 
so 5-hydroxy-3K4-piperfdinyI)-1 H-indole oxalate 



40 




N — H • HO 




Compound 111 is available by the following procedura 
fr b enz y lPxy- 3 -[i ,2,5,9-tgtra^ HHntiPta 



50 



Starting with 5.0 gm (22 mMol) 5-benzyioxyindole and 6.88 gm (45 mMol) 4-pipertdone • HCI • hfeO, 6.53 gm 
(97.6%) of 5-benzyiaxy-3-[1 ^ t 5,6-tetBr^ro-4-pyrklinyi]-1 H -indole were recovered as a tight yellow solid by the proce- 
dure descrfoed in Preparation 1. The material was used in the subsequent step without further purffication. 

66 HyrirpgenfifttortfHyrirOT^ 

To a solution of 1 23 gm (4 mMol) 5-benzylaxy-3-[1 A5 f 6-tetrahydro^H>yrbfinyO-1 H-indole in a) mL 1:1 tetrahydro- 
furan:ethanoi were added 0.3 gm 5% palladium on carbon and the reaction mixture hydrogenated at ambient temper- 
ature for 18 hours with an initial hydrogen pressure of 60 p.s.1. The reaction mixture was then filtered through a celite 
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pad and the filtrate concentrated under reduced pressure. The residue was converted to the oxalate salt and 0.98 gm 

(80.0%) of Compound III were recovered as a brown foam. 

m.pto67°C 

MS(nVe):216(M + > 

6 Calculated tor C^NgO • CgHjjO* Theory: C, 68.81 ; H, 5.92; N, 9.14. Fbund: C. 58.70; H, 5.95; N, 9.39. 
CppnppundlV 

8-chloro-2-diethyIamino-1 ,2,3,4-tetrahydronaphthaIene hydrochloride 

10 



CI 



18 




N(CH 2 CH3)2 
•HCI 



so 

Compound IV is available by the following procedure. 
8-chIofo-2-4etralone 

A mixture of 30.0 gm (0. 1 76 mole) of s-chlorophenylacetic acid and 40.0 mL of thionyl chloride was stirred at ambi- 
ent temperature for 18 hours. The volatiles were then removed in vacuo to give 32.76 gm (99.0 %) of a-chloropheny- 
I acetyl chloride as a transparent, pale yellow, mobile liquid. 
NMRfCDCIg): 7.5-7.1 (m, 4H), 4.2 (s, 2H). 

30 To a slurry of 46.5 gm (0.348 mole) AICl 3 in 400 mL dichloromethane at -78°C was added a solution of 32.76 gm 
(0. 1 74 mole) of the previously prepared frchlorophenylacetyl chloride in 1 00 mL dichloromethane dropwise over 1 hour. 
The dry ice/acetone bath then was replaced with an ice/water bath and ethylene was bubbled into the reaction mixture 
during which time the temperature rose to 15°C. The ethylene addition was discontinued at the end of the exotherm and 
the reaction mixture was stirred at about 5% for 4 hours. Ice was then added to the reaction mixture to destroy alumi- 

$6 num complexes. Upon termination of the exotherm, the reaction mixture was diluted with 500 mL of water and stirred 
vigorously until all solids had dissolved. The phases were separated and the organic phase was washed with 3x400 mL 
1N hydrochloric acid and 2x400 mL saturated aqueous sodium bicarbonate. The remaining organic phase was then 
dried over sodium sulfate and concentrated in vacuo to give a pale orange residua The residue was dissolved in 1 ;1 
hexanexDethyi ether and was poured over a flash silica column which was then eluted with 1 :1 hexanexfiethyi ether to 

40 give a Dght yellow residue which was crystallized from 4:1 hexanexfiethyi ether to give 10.55 gm of the title compound. 
NMR(CDCla): 7.5-7.2 (m, 3H), 3.7 (s. 2H), 3.3-3.0 ft J=7 Hz, 2H), 2.8-2.4 ft J-7 Hz, 2H). 

MS: 180(60), 165(9), 138(100), 117(52), 115(50), 103(48), 89(20), 76(25), 74<18), 63(30), 57(9), 52(28), 51(20), 42(6), 
39(32). 

IR(mjol mull): 2950 cm" 1 , 2927 cm' 1 , 1708 cnrf 1 , 1484 cm' 1 , 1450 cm" 1 , 1 169 cm' 1 , 1 141 cm' 1 . 

46 

Reductive Amtnatton 

To a solution of 0.5 gm (2.78 mMol) 8-chloro-2-tetraione in 25 mL cyciohaxane were added 1.4 mL (13.9 mMol) 
diethylamine followed by 0.1 gm p-tduenesuHonic acid monohydrata The reaction mixture was then heated at reflux 

60 with constant water removal (Dean-Stark Ttap) for 18 hours. The reaction mixture was then cooled to ambient and the 
volatiles removed under reduced pressure The residue was then dissolved in 15 mL methanol to which were then 
added 1 .5 mL acetic add followed by the portionwise addition of 0.5 gm sodium borohydrida The reaction mixture was 
then stirred for 1 hour at ambient 

The reaction mixture was then diluted with 20 mL 10% HQ and stirred for an additional hour. The mixture was then 

66 extracted with diethyl ether and the remaining aqueous phase was poured over ice, made basic with ammonium hydrox- 
ide and extracted well with dichloromethana These extracts were combined, dried over sodium sulfate and concen- 
trated under reduced pressure. The residue was redlssotved in dichloromethane and subjected to chromatography over 
basic alumina, eiuting with dichloromethana Fractions shown to contain product were combined and concentrated 
under reduced pressure. The residual oil was dissolved in diethyl ether and the solution saturated with hydrogen chlo- 
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rida The viscous residue was crystaJQzed from acetone/diethyi ether to give 0.20 gm (232 %) of Compound IV as color- 
less crystals. 
m4Xe158-lS9°C 
MS(m/e):273 

6 Calculated for C^NCI • HQ: Theory: G 61.32; H, 7.72; N ( 5.1 1. Found: G 61.62; H, 7.94; N, &03. 

■Q o mpp wrtv , 

6-hydro^^<ilmethylamino-1 ,2,3 t 448trahydro car bazole 

10 



N{CHa) 2 



£0 




H 



26 Compound V is available by the following procedura 
4^mflttTyfarrinp-1 -cyriohexahgne sthytonQ tetel 

To a solution of 5.0 gm (32 mMol) 1 ,4-cyclohexanedione mono-ethyl ene total and 10.60 gm (240 mMol) dimethyl- 
so amine were added 2.0 mL acetic acid and the mbcture was stirred at 0°C for 1 .5 hours. To this solution were then added 
3.62 gm (58 mMol) sodium cyanoborohydride and the reaction stirred for an additional hour at ambient The pH of the 
reaction mbcture was adjusted to ~7 with 1 6 mL acetic acid and stirred 1 8 hours at ambient The volatfles were removed 
under reduced pressure and the residue dissolved in cold 5% tartaric add solution and then the aqueous phase was 
made basic with 51SI sodium hydroxide. This aqueous phase was extracted well with dichtoromethana These organic 
35 extracts were combined and concentrated under reduced pressure to give 5.04 gm (85%) of the title compound as an 
oQ. 

frtfmgttiyteTTtircH -qysiohexBnonQ 

40 4.96 gm (263 mMol) 4-dImethyiamlno-l -cyclohexanone ethylene total were dissolved in 50 mL formic acid and the 
solution stirred at reflux for 18 hours. The reaction mixture was then cooled to ambient and the volatfles removed under 
reduced pressure to give 3.78 gm (100%) of the title compound. 

64»nzvlQxv^methviamino-1 .2.3.4-tetmhvdrocarbazdQ 

46 

To a solution of 8.78 gm (26.8 mMol) 4<Gmethytamino-l -cydohaxanone and 6.69 gm (28.8 mMol) 4-benzylcnyphe- 
nyl hydrazine hydrochloride in 50 mL ethanol were added 2.17 mL (26.8 mMol) pyridine. To this solution were added 
5x10 mL portions of water and the reaction mixture then stored at 0°C tor 18 hours. The reaction mixture was then 
diluted with an additional 50 mL of water and the mixture extracted well with cDchloromethane. The combined organic 
so extracts were dried over sodium sulfate and the volafiles removed under reduced pressure. The residual oil was sub- 
jected to flash sfDca gel chromatography eiuting with 9:1 chloroformrmethanol. Fractions shown to contain the desired 
product were combined and concentrated under reduced pressure to give 2.14 gm (24.9%) of the title compound. 

Hydrooenolvsis 

66 

To a solution of 2.14 gm (6.7 mMol) 6-benzytaxy-3<Cmethyiamino-1 ^ f 3,44etrahydrocartezole in 50 mL ethanol 
were added 020 gm 1 0% palladium on carbon and the reaction mixture was hydrogenated at ambient temperature with 
an initial hydrogen pressure of 40 pal. After 5 tours an additional charge of 0.20 gm 1 0% palladium on carbon were 
added and the reaction mixture repressurized with hydrogen to 40 p.sJ. for 4 hours. The reaction mixture was then fU- 
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tared through a pad of cefrte and the filtrate concentrated under reduced pressura The residue was subjected to Rorisil 
chromatography, eluting with 9:1 chloroform:methanoi. Fractions shown to contain the desired compound were com- 
bined and concentrated under reduced pressura The residue was again subjected to Rorisil chromatography, eluting 
with a gradient consisting of chloroform containing 2-1 0% methanol. Fractions shown to contain product were combined 
6 and concetnrated under reduced pressure to give Compound V as a crystalline solid. 
MS(rn/e):230(Nn 

Calculated for C^H^O: Theory: C, 73.01; H. 7.88; N, 12.16. Found: C, 72.75; H, 7.83; N, 1 1.97. 
Binding Assays 

10 

The binding affinities of compounds for various serotonin receptors were determined essentially as described 
above except that different cloned receptors are employed in place of the 5-HT 1F receptor clone employed therein. The 
results of these binding experiments are summarized in Table I. 



TABLE I 



BINDING TO SEROTONIN (frHTd RECEPTOR SUB- 
TYPES (K,nM) 


Compo und 


6-HT 1Da 




6-HT 1E 


5-HT 1F 


1 


4.8 


9.6 


2520.0 


25.7 


II 


21.7 


53.6 


50.3 


2.5 


ill 


163.2 


196.5 


3.9 


22.0 


IV 


13.5 


145.3 


813.0 


129.2 


V 


791.0 


1683.0 


73.6 


10.3 



30 

cAMP ftrrraBm 

All of the compounds of the panel were tested in the cAMP formation assay described supra and all were found to 
85 be agonists of the 5-KI^ F receptor. 

Protein 5xtrflV858£ggl 



Harlan Sprague-Dawley rats (225-325 g) or guinea pigs from Charles River Laboratories (225-325 g) were anes- 

40 thetized with sodium pentobarbital Intraperitoneal^ (65 mg/kg or 45 mg/kg respectively) and placed In a stereotaxic 
frame (David Kopf Instruments) with the incisor bar set at -3.5 mm for rats or -4.0 mm for guinea piga Following a mid- 
line sagftal scalp incision, two pairs of bilateral holes were drilled through the skull (6 mm posteriorly, 2.0 and 4.0 mm 
laterally in rats; 4 mm posteriorly and 35 and 5.2 mm laterally in guinea pigs, all coordinates referenced to bregma). 
Palm of stainless steel stimulating electrodes (Rhodes Medical Systems, Inc.) were lowered through the holes in both 

46 hemispheres to a depth of 9 mm (rats) or 10.5 mm (guinea pigs) from dura. 

The femoral vein was exposed and a dose of the test compound was injected intravenously (1 mL/kg). Approxi- 
mately 7 minutes later, a 50 mg/kg dose of Evans Blue, a fluorescent dye, was also injected Intravenously. The Evans 
Blue complexed with proteins in the blood and functioned as a marker for protein extravasation. Exactly 10 minutes 
- post-injection of the test compound, the left trigeminal ganglion was stimulated for 3 minutes at a current Intensity of 1 .0 

so mA (5 Hz, 4 msec duration) with a Model 273 potentiostat/ galvanostat (EQ&G Princeton Applied Research). 

Fifteen minutes following stimulation, the animals were killed and exsanguinated with 20 mL of saline. The top of 
the skuD was removed to facilitate the collection of the dural membranes. The membrane samples were removed from 
both hemispheres, rinsed with water, and spread flat on microscopic slides. Once dried, the tissues were coversJipped 
with a 70% glyceroi/water solution. 

65 A fluorescence microscope (Zeiss) equipped with a grating monochromator and a spectrophotometer was used to 
quantify the amount of Evans Blue dye in each sampla An excitation wavelength of approximately 535 nm was utilized 
and the emission intensity at 600 nm was determined The microscope was equipped with a motorized stage and aiso 
interfaced with a personal computer. This facilitated the computer-controlled movement of the stage with fluorescence 
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measurements at 25 points (500 jim steps) on each dural sample. The mean and standard deviation of the measure- 
ments was determined by the computer. 

Hie extravasation induced by the electrical stimulation of the trigeminal ganglion was an 'psQateral effect fl.a 
occurs only on the side of the dura in which the trigeminal ganglion was stimulated), litis allows the other (unstimu- 
6 lated) half of the dura to be used as a control. The ratio of the amount of extravasation In the duna from the stimulated 
side compared to the unstimulated side dura was calculated. SaOne controls yielded a ratio of approximately 2.0 in rate 
and 1.8 in guinea pigs, in contrast, a compound which effectively prevented the extravasation in the dura from the stim- 
ulated side would have a ratio of approximately 1.0. A dose-response curve was generated and the dose that Inhibited 
the extravasation by 50% (ID^) was approximated. This data Is presented in Table 1 1. 



Well 



inhibition of Protein Extrava- 
sation (IDgo mMoi/kg) 


Compound 


I.v.lDso 
fltfMoVkg) 


1 


2.6x10* 


11 


8.8x10" 10 


III 


.&8X10' 9 


IV 


1.2X10" 7 


V 


8.7x10" 9 



To determine the relationship of binding at various serotonin receptors to inhfcfflon of neuronal protein extravasa- 
tion, the binding affinity of all of the compounds to each of the 5-HT 1Dtti 5-HT 1DPi 5-HT 1E and 5-KT 1F receptors was 
30 plotted against their \D m in the protein extravasation model. A linear regression analysis was performed on each set of 
data and a correlation factor, Fr, calculated. The results of this analysis are summarized in Table 111. 



Table III 



Correlation Factor (R 2 ) forSpecffic5-HTi Subtype 
Binding Affinity vs Inhibition of Protein Extravasation 


6-HTj Subtype 


Correlation Factor (R 2 ) 


5-KT 1Da 


0.07 




0.001 


5-HT 1E 


0.31 


5-HT 1F 


0.94 



45 

An ideally linear relationship would generate a correlation factor of 1.0, indicating a cause and effect relationship 
between the two variables. The experimentally determined correlation factor between inhibition of neuronal protein 
extravasation and 5-HT 1F binding affinity is 0.94. This nearly ideal dependence of the IDgo in the protein extravasation 

50 model on binding affinity to the 5-HT 1F receptor dearly demonstrates that the 5-HT 1F receptor mediates the Inhibition 
of protein extravasation resulting from stimulation of the trigeminal ganglia. 

Sumatriptan exhibits low bioavailability ami relatively short duration of action. Hs affinity for a number of serotonin 
receptor subtypes gives rise to undesirable side effects, particularly vasoconstriction, which severely limits Hs utility in 
the treatment of migraine. The compounds of this invention, however, are highly bioavaflabie through several routes of 

66 administration including, but not Med to, oral, buccal, Intravenous, subcutaneous, intranasal, intraocular, transdermal, 
rectal and by inhalation. They exhibit a rapid onset and long duration of action, typically requiring only a single dose per 
day to maintain therapeutic levels. Since compounds of this invention are potent agonists of the 5-HT 1F receptor, 
extremely low doses are required to maintain therapeutic levels. Additionally, due to the high selectivity of compounds 
of this Invention for the 5-HT-j F receptor, complications due to vasoconstriction are avoided. Compounds of this Inven- 
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Hon also inhibit protein extravasation if administered prior or subsequent to stimulation of the trigeminal ganglia, sug- 
gesting they may be administered prior to an Incipient migraine attack to prevent pain, or during a migraine attack to 
alleviate pain. 

While it is possible to administer a compound employed in the methods of this invention directly without any formu- 
lation, the compounds are usual V administered in the form of pharmaceutical compositions comprising a pharmaceu- 
tical acceptable excipient and at least one active ingredient These compositions can be administered by a variety of 
routes inducting oral, buccal, rectal, intranasal, transdermal, subcutaneous, intravenous, intramuscular, and intranasal. 
Many of the compounds employed in the methods of this invention are effective as both injectable and oral composi- 
tions. Such compositions are prepared in a manner wen known in the pharmaceutical art and comprise at least one 
active compound. Sea e.g.. REMINGTON'S PHARMACEUTICAL SCIENCES, (16th ed. 1980). 

In making the compositions employed in the present invention the active ingredient is usually mixed with an excip- 
ient, diluted by an excipient or enclosed within such a carrier which can be in the form of a capsule, sachet, paper or 
other container. When the excipient serves as a diluent, it can be a solid, semi-solid, or liquid material, which acts as a 
vehicle, carrier or medium tor the active ingredient Thus, the compositions can be in the form of tablets, pills, powders, 
lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid or In a liquid 
medium), ointments containing for example up to 10% by weight of the active compound, soft and hand gelatin cap- 
sules, suppositories, sterile injectable solutions, and sterile packaged powders. 

In preparing a formulation, it may be necessary to mill the active compound to provide the appropriate particle size 
prior to combining with the other ingredients, if the active compound is substantially insoluble, it ordinarily is milled to a 
particle size of less than 200 mesh. If the active compound is substantially water soluble, the particle size is normally 
adjusted by mflDng to provide a substantially uniform distribution In the formulation, eg. about 40 mesh. 

Some examples of suitable excipients Include lactose, dextrose, sucrose, sorbitol, mannitol, starches, gum acacia, 
calcium phosphate, alginates, tragacanth, gelatin, calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone, cel- 
lulose, water, syrup, and methyl cellulose. The formulations can additionally include: lubricating agents such as talc, 
magnesium stearate, and mineral oil; wetting agents; emulsifying and suspending agents; preserving agents such as 
methyl- and propyihydroxybenzoates; sweetening agents; and flavoring agents. The compositions of the invention can 
be formulated so as to provide quick, sustained or delayed release of the active ingredient after administration to the 
patient by employing procedures Known in the art 

The compositions are preferably formulated In a unit dosage form, each dosage containing from about 0.001 to 
about 100 mg, more usually about 1 .0 to about 30 mg, of the active Ingredient The term "unit dosage form" refers to 
physically discrete units suitable as unitary dosages for human subjects and other mammals, each unit containing a 
predetermined quantity of active material calculated to produce the desired therapeutic effect In association with a suit- 
able pharmaceutical excipient 

The active compounds are generally effective over a wide dosage range. For examples, dosages per day normally 
fall within the range of about 0.0001 to about 30 mg/kg of body weight. In the treatment of adult humans, the range of 
about 0.1 to about 15 mg/kg/day, in single or divided dose, is especially preferred. However, itwiDbe understood that 
the amount of the compound actually administered will be determined by a physician, in the light of the relevant circum- 
stances, including the condition to be treated, the chosen route of administration, the actual compound or compounds 
administered, the age, weight and response of the Individual patient and the severity of the patients symptoms, ami 
therefore the above dosage ranges are not intended to Dmit the scope of the invention In any way. In some instances 
dosage levels below the lower Drrnt of the aforesaid range may be more than adequate, while in other cases still larger 
doses may be employed without causing any harmful side effect provided that such larger doses are first divided into 
several smaller closes for administration throughout the day. 

Fftrnwlaapn Example 1 

Hard gelatin capsules containing the following ingredients are prepared: 



Ingredient 


Quantity 




(mgfcapsule) 


Compound of Example 30 


30.0 


Starch 


305.0 


Magnesium stearate 


5.0 



The above ingredients are mixed and filled into hard gelatin capsules in 340 mg quantities. 
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Formulation Example 2 

A tablet formula Is prepared ising the ingredients below: 



Ingredient 


Quantity 




(mg/tablet) 


Compound of Example 1 ^ 


25.0 


Cellulose, microcrystalltne 


200.0 


CoD^dal silicon dioxide 


10.0 | 


Stearic add 


5.0 



The components are blended and compressed to form tablets* each weighing 240 mg. 
A dry powder inhaler formulation is prepared containing the following components: 



Ingredient 


Weight 
% 


Compound of Example 142 
Lactose 


5 
95 



The active mixture is mixed with the lactose and the mixture is added to a dry powder inhaling appliance. 
Formulation Example 4 

Tablets, each containing 30 mg of active Ingredient, are prepared as follows: 



Ingredient 


Quantity 
(mg/tablet) 


Compound of Example 41 


30.0 mg 


Starch 


45.0 mg 


Microcrystailine cellulose 


35.0 mg 


Polyvinylpyrrolidone (as 10% solution In water) 


4.0 mg 


Sodium carboKymethyl starch 


4.5 mg 


Magnesium stearate 


0.5 mg 


Talc 


1.0 mg 


Total 


120 mg 



The active ingredient, starch and cellulose are passed through a No. 20 mesh U.8. sieve and mixed thoroughly. The 
solution of polyvinylpyrrolidone Is mixed with the resultant powders, which are then passed through a 16 mesh US. 
sieve. The granules so produced are dried at 50-60°C and passed through a 16 mesh US. sieve. The sodium car- 
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boxymethyl starch, magnesium stearate, and talc, previously passed through a Na 30 mesh US. sieve, are then aided 
to the granules which, after mixing, are compressed on a tablet machine to yield tablets each weighing 120 mg. 

Formulation Example 5 

Capsules, each containing 40 mg of medicament are made as follows: 



10 



16 



Ingredient 


Quantity 
(mg/capsule) 


Compound of Example 


40.0 mg 


51 




Starch 


109.0 mg 


Magnesium stearate 


1.0 mg 


Total 


150.0 mg 



20 



The active ingredient, cellulose, starch, and magnesium steamte are blended; passed through a Na 20 mesh U.S. 
sieve, and filled into hard gelatin capsules in 1 50 mg quantities. 

Formulation Example 6 

Suppositories, each containing 25 mg of active ingredient are made as follows: 



Ingredient 


Amount 


Compound of Example 98 
baturatea fatty acta giycenaes to 


25 mg 
2,000 mg 



The active ingredient is passed through a Na 60 mesh US. sieve and suspended in the saturated fatty acid glyc- 
erides previously melted using the minimum heat necessary. The mixture is then poured Into a suppository mold of 
40 nominal 2.0 g capacity and allowed to cod. 
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Forytiidatipn Eyampls ? 

Suspensions, each containing 60 mg of medicament per 5.0 ml dose are made as follows: 





Ingredient 


Amount 




Compound of Example 99 


50.0 mg 




Xantfmngum 


4.0 mg 


10 


Sodium carbcecymethyt cellulose (1 1%) 
MicrocrystaJIine cellulose (89%) 


50.0 mg 




Sucrose 


1.75 g 


16 


Sodium benzoate 


10.0 mg 




Flavor ami Color 


q.v. 




Purified water to 


5.0 ml 



30 



40 



The medicament, sucrose and xanthan gum are blended, passed through a No. 10 mesh U.& sieve, and then 
mixed with a previously made solution of the mksrocrystallirie cellulose and sodium carboxymethyl cellulose in water. 
The sodium benzoate, flavor, and color are diluted with some of the water and added with stirring. Sufficient water Is 
then added to produce the required volume. 

Formulation Example 8 

Capsules, each containing 15 mg of medicament, are made as follows: 



Ingredient 


Quantity 




(mg/capsule) 


Compound of Example 105 


15.0 mg 


Starch 


407.0 mg 


Magnesium stearate 


3.0 mg 


"total 


425.0 mg 



The active ingredient, cellulose, starch, and magnesium stearate are blended, passed through a No. 20 mesh U.S. 
sieve, and filled Into hard gelatin capsules ln425mg quantities. 



An intravenous formulation may be prepared as follows: 



so 



ingredient 


Quantity 


Compound of Example 108 
Isotonic saline 


250.0 mg 
1000 mi 



66 
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Formulation E xample 10 

A topical formulation may be prepared as follows: 



Ingredient 


Quantity 


Compound of Example 118 


MOfl 


Emulsifying Wax 


30g 


Liquid Paraffin 


20 g 


White Soft Paraffin 


to 100 g 



The white soft paraffin is heated until molten. The liquid paraffin and emulsifying wax are incorporated and stirred until 
dissolved. The active ingredient is added and stirring is continued until dispersed. The mixture Is men coded until solid. 

formulation Example 11 

Sublingual or buccal tablets, each containing 1 0 mg of active ingredient, may be prepared as follows: 



Ingredient 


Quantity 
Per Tablet 


Compound of Example 88 


10.0 mg 


Glycerol 


210.5 mg 


Water 


143.0 mg 


Sodium Citrate 


4.5 mg 


Polyvinyl Alcohol 


26.5 mg 


Polyvinylpyrrolidone 


15.5 mg 


Total 


410.0 mg 



The glycerol, water, sodium citrate, polyvinyl alcohol, and polyvinylpyrrolidone are admixed together by continuous stir- 
ring and maintaining the temperature at about 90°C. When the polymers have gone into solution, the solution is cooled 
to about 50-55 p C and the medicament is slowly admixed. The homogenous mixture is poured into forms made of an 
inert material to produce a drug-containing diffusion matrix having a thickness of about 2-4 mm. This diffusion matrix Is 
then cut to form individual tablets having the appropriate size. 

Another preferred formulation employed in the methods of the present invention employs transdermal delivery 
devices ("patches"). Such transdermal patches may be used to provide continuous or discontinuous infusion of the 
compounds of the present invention In controlled amounts. The construction and use of transdermal patches for the 
delivery of pharmaceutical agents is well known in the art Sea e.o.. U.& Patent 5,028,252, issued June 11, 1991, 
herein incorporated by reference. Such patches may be constructed for continuous, pulsatile, or on demand delivery of 
pharmaceutical agents. 

Frequently, it will be desirable or necessary to introduce the pharmaceutical composition to the brain, either directly 
or indirectly. Direct techniques usually involve placement of a drug delivery catheter into the host's ventricular system 
to bypass the blood-brain barrier. One such implantable delivery system, used for the transport of biological factors to 
specific anatomical regions of the body, is described in US. Patent 5,011.472, issued April 30, 1991, which is herein 
incorporated by reference. 

Indirect techniques, which are generally preferred, usually Involve formulating the compositions to provide tor drug 
latentiation by the conversion of hydrophiUc drugs into Ilpld-soluble drugs or prodrugs. Latentiation is generally achieved 
through blocking of the hydroxy, carbonyl, sulfate, and primary amine groups present on the drug to render the drug 
more lipid soluble and amenable to transportation across the blood-brain barrier. Alternatively, the delivery of 
hydrophllic drugs may be enhanced by infra-arterial Infusion of hypertonic solutions which can transiently open the 
blood-brain barrier. 
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The type of formulation employed for the administration of the compounds employed in the methods of the present 
Invention may be dictated by the particular compounds employed, the type of pharmacokinetic profile desired from the 
route of administration and the compound (s), and the state of the patient 

Claims 

1 . A compound of Formula l: 



X 




in which 



A-Bis-CH-CHror-C-CH-; 
RisHorCrCsakyl; 
R 1 isHorC^aJkyl; 

Xls-8-R 2 , -CCOJR 8 , -CPJNtfR 15 . -NR^, -NR'SOgR 8 , -NHC(Q)NR 10 R 11 , -NHC(0)OR 12 or-NR 13 C{0)R 14 ; 



where 



QfeO.orS; 

R 2 is phenyl, substituted phenyl, phenyl^ -C 4 alkylene), phenyl^ -C 4 alkyiene) substituted in the phenyl ring, 
orpyricGnyl; 

R 3 is Oj-Cq alkyl, phenylfC^ alkyiene), phenyifC^ alkylene) substituted In the phenyl ring, naphthyt, N- 
methyl-N-methocyamino, heteroaryl, substituted heteroaryl, heteroaryKC^ alkyO, or substituted heter- 
carylfC^ alkyl); 

R 4 is heteroaryl, substituted heteroaryl, heteroaryKC^ alkyl), or substituted heteroaryKC^ alkyl); 
R 4 and R 16 taken together with the nitrogen atari form a pyrrolidine, piperidine. substituted piperidine, pipera- 
zine, 4-substitufcai piperazine, morpholine or thiomorphoDne ring; 
R 5 and R 6 are both trffluoromethanesulfonyl; 
R 7 teHorC 1 -C4alI^I; 

R 8 is alkyl, phenyl, substituted phenyl, or cO(C r C 4 alkyljamino; 

R 10 and R 11 are independently selected from the group consisting of Ot-Cs alkyl, Cs-Ce alkenyl, Qj-Cs 
cydoaikyl, phenyl, substituted phenyl, phenyl^ ^alkylene), phenyKC^ alkylene) substituted in the phe- 
nyl ring. ((G1-C4 alkyl or alknxycarbonyi substituted)^^ aikyOphenyl, di-C 4 alkyl a-substituted with 



Ci-C 4 alkwycarbonyl; or 
R io andR 11 taken togetta 



1 taken together with the nitrogen atom form a pyrrolidine, piperidine, piperazine, 4-substituted pip- 
erazine, morpholine or thiomorpholine ring; 

R 12 is CrCe alkyl, Cg-Cg aikanyi, phenyl, substituted phenyl, Cq-Cq cydoaikyl, 0^4 alkyl ©-substituted with 

Oj-C 4 aIkDxy; 

R 1s teH or d-C 4 alkyl; 

R 14 is Cr^o alkyi substituted with up to three substituents selected from the group consisting of hydroxy, Cr 
C 4 aikoxy, hala arytaxy, C r C 4 ataxycarbonyl and heteroaryloxy, C2-C10 alkenyl, Cg-C^ aikynyl, QrCa 
cydoaikyl, phenyl, substitute phenyl, naphthyl, phenyl^ -C 4 alkyiene), phenyl^ -C 4 alkyiene) substituted on 
the phenyl ring, 2-phenylethyIervl-yl, dlphenytmethyl, benzofused cydoaikyl, C r C 4 alkylene c^substi- 
tuted with Cs-Ce cydoaikyl, or a heterocyde; 
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R^teHorCV-Cealkyl; 

subject to the proviso that when R 7 fc H, R 8 te not C1-C4 alky!; and pharmaceutically acceptable acid 
addition salts and solvates thereof. 

2. A compound of Claim 1, in whitf^ 

3. Awmpoundof Oalm^lnwhlchA-Bis-CH-OHa-. 

4. A compound of Claim 1 , in which R 1 is H. 

& A pharmaceutical formulation which comprises, in association with a pharmaceutical^ acceptable carrier, cGluent 
or excipient, a compound of Claim 1. 

& A pharmaceutical formulation of Claim 5, in which A-B is -CcCH-. 

7. A pharmaceutical formulation of Claim 5. In which A-B is -CH-CHg-. 

a A pharmaceutical formulation of Claim 5, in which RisH. 

20 9. A method for the activation of 5-HT 1F receptors in mammals, comprising administering to a mammal in need of 
such activation an effective amount of a compound of Claim 1. 

10. A method of Claim 9 where the mammal is a human. 

& 11. A method for the Inhibition of neuronal protein extravasation, comprising administering to a mammal in need 
thereof an effective amount of a compound of Claim 1 . 

12. A method of Claim 11 where the mammal Is a human. 

30 
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